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A 
cppan cn e by che Rapal Society. to dived the pub. 
heation of the Philoſaphbital Trunſactions, take this opportunity. to 
acquaint the Public, that it fully appears, as well from the council-books 
«and journals of the Society, as from zepeated. declarations, which haye 
been made in ſeveral former Tron/affions, that the. printing of them was | 
always, from time to time, the ngle act of the xeſpeQing Seareraries, fil 
the Forty-ſeventh Volume: the Saciety, a a body, never intereſting them - 
ſelves any further in their men. than by occaſionally recommending 
rien when, from the, particular 
circumſtances of their affairs the Tranſaftions had happened for any 
length of time to be intermitted. And this ſeems principally to have 
been done with a view to ſatisfy the Public, that their uſual meetings 
were then continued for the improvement of knowledge, and benefit of 
mankind, the great ends of their firſt inſtitution by the Royal Charters, 
and which they have ever ſince ſteadily purſued. 

But the Society being of late years greatly inlarged, and their com- 
munications more numerous, it was thought adviſeable, that a Committee 
of their members ſhould be appointed to reconſider the papers read be- 

fore them, and ſelect out of them ſuch, as they ſhould judge moſt pro- 
per for publication in the future Tranſactions ; which was accordingly 
done upon the 26th of March 1752. And the grounds of their choice 
are, and will continue to be, the importance and ſingularity of the ſub- 
jets, or the advantageous manner of treating them; without pretending 
to anſwer for the certainty of the facts, or propriety of the reaſonings, 
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contained in the ſeveral papers ſo publiſhed, which muſt ſtill reſt on the 
credit or judgment of their reſpective authors. 
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gd this occaſion to remark, that it is an eſta- 
bliſhed rule of the Society, to which they will always adhere, neyer to 


, upon any ſubject, either of Nature or Art, 


| And * thanks, which are fre- 
Ae 
whoſe hands they receive them, are to be conſidered in no other light 
than as a matter of civility, in retorn for the reſpett thewn w the Society 
The like alſo is to be ſaid with regard to 
 theſereral projets, inventions, anti curioſities of various kinds, which 
i] te the Society the authots whereotz or thoſe who 
rake the liberty to report, and even to certify 
ee eee have met with the * 
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I. On the Nature of 4he Gorgoniaz that it. is a real 
Marine Animal, and not of a mixed Nature, between 
Animal and Vegetable. By John Ellis, Efq. F. R. . in 
le hn B. K R. S. SS 


CITY 


MY DEAR FRIEND, | | 
R. — 29, IF was your. particular FE before you 
15 went to "he South Seas, that I ſhould conti- 
nue my reſearches into the formation and growth of 
Zoophytes, more particularly of thoſe formerly: called Ce- 
ratophytons, now Gargoniæ; and known in Engliſh by the 
name of ſea-f ans, ſea-feathers, and ſea-whips, to which 
claſs the red coral ſhould be added. This you thought 
the more neceffary, as the accounts already publiſhed of 
them by the illuſtrious Dr. LINN&US and Dr. PALLAS 
ſeemed to make them of a mixed nature in their growth, 
between aniraals and vegetables: a thing not eaſily to be 
reconciled to the uſual operations of nature. 
VoL. LXVI. 4 


I was 


* 
* 
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I xas ſo fortunate about that time to receive from my 
right honourable friend the earl of HILLSBOROUGH, a 
moſt excellent collection of different ſpecies of theſe ani - 
mals preſer ved at the ſea-fide in ſpirits, by oN GEO, 
eſq. F. R. s. of Dominica. This hath enabled me to ſhew 


2 


more cleacly, that they are true animals, growing up in 


a branched form, and in no part vegetable.” 

From the following obſervations it will appear, that 
the gorgonia is an animal of the po/ype kind, reſembling 
he commgn freſh water polype in many of its qualities, 

ut diffe ering | fror it iN the remarkable' circumſtance, of 


885 + 


4 555 from its on ſubſtance” 2 hard and' folid ſup- 


ferving mtl of the purpoſes of the bone i in other 


animals. Every one knows, that the common polype ſends 


out its young from its fide, like buds, which being grown 
to the form of the parent animal, to which. they ſtill ad- 


here, ſend: out again. their own young, like, buds, ad- 


hering to therpſelyes; and this. is repeated, til at length 


the whole acquires a 2.branched.: ee, A ng a 
vegetable. {6 5 t 10 {13 Heier 


. . + bs 11515 ly 1 in the fame manner; and 


york like the oh bes, they differ in fereral circumſtances ; : 
the. moſt; remarkable! is that which I have already men- 
tioned, the hard bone by which the go/gonia is ſupported. 
This is not farmed. by any, kind of yegetation, but by a 
concreting juice thrown out from a peculiar ſet of longi- 


tudinal 
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tudinal parallel tubes, running along the internal ſu; Fe 
face of the fleſhy part. In the coats of theſe tubes are a 
number' of ſmall orifices, through which the efeous li- 
quor (if II may uſe the expreſſion) exudes; and concret- 
ing, forms the layers of that hard part of the annular 
circles, which ſome, judging from the conſiſtence rather 
than the texture, have erroneouſly denominated wood, 

Pr. PALLas, in his Elencb. Zoopbytorum, P. 162. is of 
opinion, that the layers of which the wood, as he calls 
it, of the tougher gorgoniæ is compoſed, may be ſepa- 
rated into numerous longitudinal fibres; that the. lon gi- 
tudinal Arie, hich frequently. appear on its external 
ſurface, are owing. to this ſtructure; and that theſe fibres 
are in fact hollow, like the wood of trees, the cavity of 
the tubes being cloſed up, AS they become hard and-rigid. 
I was nearly. 'of the fame opinion when I was writing 
my Lia on. Corallinet, as may be ſeen in the Philoſo- 
Phical Tranfactions. vol. XL. VIII. p. 18. and alſo p- 504 
1. 17. where I have compared the berring- onę coral- 
line, Which is compoſed of many little tubes, to te 
growth of ſea-fans and ſca-feathers, now called gorgona ; 
and likewiſe in my O#/ervations on the Growth of the 
red and white Coral, ſee Philoſophical Tranſactions, 
vol. XLVIII. p. 504. f. 17-; but experience has ſince 
fully convinced me of the contrary: for upon the ſtricteſt 
examination with the microſcope, of the internal horny 
parts of ſeveral of thoſe gorgonie freſh from the ſea, 
and immediately preſerved in ſpirits, not the leaſt ap- 
Pearance of tubes within the horny part can be diſcerned, 
either! in the longitudinal or tranſverſe ſections, There 
B 2 3 is 


3 77 


* 3 1. ELLIS on e Gorgonid. 


is indeed a regular cannulated appearance on the ſurface; - 
but this ſeems to be only an external moulding, and not 


formed by a ſeries of longitudinal tubes with interſtices, 
as in plants; nor is it difficult to explain from whence 
fuch a moulding may ariſe. I have obſerved, that the 
inner ſurface of the fleſhy part contiguous to the bony 
or horny part, is furniſhed with longitudinal parallel 
tubes, which through certain pores ſupply the o/zous 

matter; this being ſoft at firſt, and only afterwards be- 
coming } hard, ſo as neceſſarily to take the form of the 


i b concave furface by which it is cloſely preſſed, and there- 
bo buy fore affumes a ſtriated appearance. This is plainly 
| s » in fig. 2. A. where the ends of the tubes and the 


0 ſtriated aj appearance on the gorgonia flabellum are ex- 
= -* preſſed; and at tg. 2. B. two of them are magnified. 
= * "0 the ths bippuris,. or black and white jointed coral, 
| Wick 1s ve ry nearly a-kinto this; genus, theſe tubes are ſtill 
| . to be ſeen, as they are larger and the chan- 
5 nels rich n 5 io ſee fig. 3. where A is a part of the co- 
8 2 of its natural fize; B is an extremity of one of the 
"brane hes magnified, with the bony part laid bare; c a 
a "x of the fame, with the bony part taken out, to ſhew 
tlie tubes with their internal orifices, through which the 
deo Juice i is ſuppoſed to exude, and form the layers of 
the bony and horny part. This formation of the hard 
part or bone of the ſtem ſeems to be a principal uſe of 
the longitudinal tubes; but they have another alſo, of 
| great conſequence i in the growth of the gorgonia : for it 
is by means of theſe, that the animal ſpreads itſelf down- 
' wards over the ſubſtances which ſerve for its baſis, thence 
| deriving 
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deriving a firmneſs proportioned t to its bulk. By means 
of theſe likewiſe, it repairs any deficiencies arifing either 
from accident or natural decay, by which the life of the 
whole would be endangered. At fig. 2. c, D, the broken 
ſtem in the gorgonta flabellum is ſtrengthened and made 
firm by the lateral reticulations being covered over with 
the horny ſubſtance by means of theſe fleſhy tubes and 
Polype fuckers. This is very different from any natural 
repairs of broken or wounded branches in trees. Beſides, 
theſe tubes extend themſelves any way, creepin g over 
every ſubſtance which may ſerve for their ſupport and 
preſervation of the animal, throwin g out the horny or 
 ofeous juice to make the whole texture "firmer... This 
wonderful contrivance of nature is certainly 3 oftint i in 
this low order of animals. To give a better idea of this 
kind of inſtin®, : and to ſhew in what itdiffers from 5 is 


it, t L * 
given a figure of the manner in which the fupra foliacea 


faſtens itſelf to ſhells, ſee fig. 4. This figure is a little 
magnified, to ſhew the form of the cells, as they have 
ſpread themſelves over the ſurface of the ſcollop ſhell. 
The advotates for the vegetation of "Z00þbytes, 1 hope, will 
be convinced, that the part that ſticks to the ſhell isnota 
root, but only a ſingle courſe or layer of cells of the ſame 
animal. As it riſes into leaf-like branches they be- 
come double, or two layers of cells, placed in ſuch an 
oppoſition to one another as to ſtrengthen the whole, 
like the cells in the honey-comb; and what is very ſin- 
gular, the narrow part of the ſtem near the ſhell, often 
Y conſiſts 
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conſiſts of four or more layers of cells, which the ani- 
mal, by this kind of inſtinct, moſt certainly applies to 
ſtrengthen that ſlender part againſt the N. of the 
waves. For another inſtance of the baſe of a 200 le 
ſpreading downwards to ſecure itſelf, we have an exam- 
ple in the mmadrepora muricata, which is extending itſelf 
over a dead animal of the ſame ſpecies, ſee fig. 85 
The following remark of Dr. PALLAS will ſhew, 
that as he conceives the wood or horny ſtem to be com- 
poſed of tubes, ſo he thinks that there is a communica- 
tion of juices from the polypiferous pores on the cortical 
Part to the infide or horny part, as in trees: - for he ob- 
ſerves, that as the trunk of the gorgonia is always pro- 
a  portioned to the ſize of its branches, the wood or horny 
part of the trunk, notwithſtanding its hardneſs, muſt 1 ne- 
ceſſarily thrive, grow and increaſe every way, even thou gh 
the organs of the bark, or ſurrounding fleſhy, ſubſtance, 
at the trunk and baſe are obliterated ; and hence he 
concludes, that the trunk muſt receive e en from 
the branches, and apprehends, this nouriſhment to be 
| abſorbed and prepared by polypiferous pores. N ow it is 
evident, that the idea of the trunk and baſe of a tree 
ji! growing in thickneſs, when it is diveſted of its ſurround- 
= ing bark, is contrary to the known laws of vegetation. 
' The only method of increaſe in the trunks of trees is by 


' (a) Semper baſeos amplitudo et imi trunci craffities proportionata magni- 
jd tudini fruticis reperitur; argumento corneam eorum partem, quam exemplo 
0 arborum fruticumque, lignum dicere queat, ohſtante duritie ubique vigere, vivere 


I et in omnem dimenſionem creſcere, obſoletis quamyis corticis in trunco et baſi 
erganis. PALLAS, Elench. Zoophyt. p. 161, 


the 
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the appoſition of new layers from the bark, which can- 


-+: 


not be produced but while the bark is ſubſiſting. 

Nor can the gorgonia increaſe in ſize, in thoſe parts 
where it is deprived either of the fleſh with the polype 
ſackers, or the ſurrounding fleſhy tubes, which commu- 
nicate with theſe ſuckers; for theſe fuckers and tubes are 
the organs that prepare and depoſite the ſeveral thin 
layers, which form the ſupport or bony part (here called 
wood), as-I have ſhewn before: If upon examining the 
internal ſtructure of theſe zoophyres it were found, that 
their growth and fabric any ways reſembled that of vege- 
tables, this would indeed afford a preſumptive argument, 
that they did participate of a vegetable nature. Yet even 
in that caſe, it would be much more reaſonable to ſup- 
poſe them animals of the loweſt order, raiſed but one 
degree above the vegetable tribe, than to conjecture a 
monſtrous metamorphoſis repugnant to the general ana- 
logy of nature. But the truth' is, that although the hard 
Parts of many gorgoniæ have very much the external 
appearance of wood, yet the internal tructure n in 
the moſt eſſential points from vegetables. p 

In order to prove this, J have compared Aſcrerit fec- 
tions of the gorgonia with correſpondent ſections both of 
ſea and land plants, and find they differ in the following 
particulars: The longitudinal ſections of the ftems of 
the larger fuc!, ſuch as the fucus digitatus, eſculentus, 
"nodoſus, and ſacbharinus, appear compoſed of parallel 
jointed tube-like figures, the joints of which are com- 
poſed of gland-like cells; thefe tubular appearances, 


when highly magnified, are diſcovered to be connected 
together 


4 ſoaked in water, they quickly imbibe it, and ſoon become 
& full of a gelatinous liquor; all which is totally diflerent 


| | as ſhrubs, to which they are generally ſuppoſed to grow 
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6: W reticulated fibres, or very minute 


tranſverſe tubes, interwoven with the upright ones. In 
a horigontal ſection, the ranges of cells, which look 
like rays from the center, as they approach the bark, 
grow ſmaller and ſmaller, and moſt probatly correſpond 
with the minute pores which cover the outward ſurface 
of the plant; for when the ſides of the dry ſtems are 


from the texture of the gor gonia. 
We come now to compare them with land plants, ſuch 


4 like. The gorgonia has no regular ſeries of hollow fibres 


or little tubes, in what 1s called the wood, either longi- 
tudinal or horizontal. It appears compoſed of a ſort of 


irregular laminæ like horn; the fibres of which take no 


certain direction, nor preſerve in any two places the ſame 
thickneſs. It has no ſeries of utricular veſſels, as the 
tranſverſe veſſels of wood are called by MALP1GH1; or in- 
ſertions as they are called by Dr. ow. Theſe are eſſen- 
tially neceſſary, as forming a communication from the 
bark and the internal parts of the wood quite through. 


On the contrary, the concentric circles of the gorgonia 
have no connexion with each other; they run like ſo 
many parallel curves, and are connected by no inſertions 


or utricular veſſels; but to all have been appearance formed 


by ſeparate depoſitions of concreting matter. So the ſhells 
of ſnails and oyſters are formed; their reſpective animals 


throw out periodically the of20zvs juice or tęlaceotus mat- 
ter, which adheres to the former ſhell and concretes, and 


thus 
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thus ſucceſſive layers are produced. In the fame man- 
ner I ſuppoſe the concentric circles of the gorgonia to bs 
formed, ſucceſſi ve layers of juice exuding from the fleſhy 
tubes that ſurround the hard part or bone of the animal. 
Thus the ſtem of the gorgonia verticillata, or Minorca 
white ſea-featber, is compoſed of different layers of a 
ſhell-like ſubſtance (ſee fig. 6.), where a broken part of 
the ſtem is repreſented, and a piece of it magnified, to 
thew that there is evidently no more communication 
between the different laminæ than there is between thoſe 
of an oyſter-ſhell. In a tranſverſe ſection of the gor- 
gonia pretio/a, or true red coral, oo Art has obſerved, 
Philoſophical Tranſactions, vol. XLVII. p. 97. f. 3. f. d. 
c Different lines or annual bands, whereof one part is of 


< 2 roſe colour, another yellowith, others white, others 
* more or leſs charged with colours, that form concen- 


<« tric circles like the coats of an onion.” This diver- 
fity of colours could hardly have taken place, had there 
been a circulation of juices through the ſtem; and it was 
probably owing to the different food which the animals 
had lived upon at different periods. 

There is another genus of ⁊oopbyte, which thou _ it 
ſwims freely about in the ſea, yct approaches near to the 
gorgonia, and will ſerve further to explain the growth of 
its ſtem, and that is the pennatula, or ſea-pen. This ge- 
nus hath a bone along the middle of the inſide, which is 
its chief ſupport. This bone receives the ſupply of its 
Mou matter by the ſame polype mouths, that furniſh it 

Vol. LXVI. C with 
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with" rivurfifittient. Dr. BHADSCH has very juditiottily 
brought to this genus the great Greenland cluſtered polype. 
formerly deſcribed by me under that name, and now 
called pernnatula arfica. In a croſs ſection of the 
bone, ſee Philoſophical Tranſactions, vol. XLVIII. 
tab. XII. r. H. the ſeveral laminæ are magnified, to 
me that they are formed in layers like ſhells, and are 
not full of tubes as in a vegetable growth Theſe ani- 
mals are ranged among the vegetating kind, and ſo called 
by Dr. PALLAS. There is a great affinity between the 
gorgonta and 7/is, ſo that the increaſe of the bone of the 
latter will greatly illuſtrate that of the former. The lon- 
gitudinal ſection of the bone to the ſtem of the js Bip- 
puris will ſhew, that it hath been increaſed in diameter by 
fucceſſi ve layers of ſtony matter that ſurround it, ſee 


fig. 7. In this inſtance we can trace the bone in its in- 


fant ſtate, when nature had given it pliable black horny 
joints, that it might yield the better to the violence of 
the waves; but as foon as it became ſtronger, theſe horny 


black joints were no longer neceſſary, as we find the lower 


part of the ſtems totally overgrown with the bony ſub- 
ftance. The furrows in this coral are deeper than thoſe- 
of any other; inſomuch that not only the longi-- 
tudinal fleſhy tubes that ſurround the bone, but even 
the minute pores in them, through which the 9/205 juice. 
exudes, are very. diſcernible ſee fig. 3. 
We now come to a very fingular circumſtance in the 
growth of the gorgonia, in which it differs remarkably 


from that of trees. In fig. &. is the figure of the naked 


ſtem 
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ſtem or bone of a gorgonia, to which we find ſeveral tree 
oyſters and other ſhells have adhered. Theſe ſhell-fiſh 
ſeem to have killed the gorgonia; for the ſame ſtem ſeems 
to be covered over with another gorgunia of the ſame 
kind; which in its growth hath almoſt covered the 
ſhells, and likewiſe the branches to which they were 
faſtened, leaving only part of the ends of the branches 
of the firſt gor gonia yet uncovered. The ſize and weight 
of the ſhells probably gave the waves fo great a power 
over the ftem, that it was at laſt broken off, and caſt on 
ſhore in the ſtate in which it is here repreſented. This 
inftance of a gor gonia growing over one of its own kind, 
ſeems ſufficient to account for the circleof calcareous mat- 
ter found now and then in the croſs ſections of old ſtems, 
between the horny circles, as hath been obſerved by Dr. 
PALLAS, Elench. Zooph. p. 162. Interjecto quandoque 
<« tenui materi calcarez {trato.” But, I beheve, no one 
hath ever ſeen the bark of trees incloſed in the fame man- 
ner in the inner circles of the wood; and indeed it is fo 
contrary to the laws of vegetation,that Dr.PALLas hath not 
attempted to account tor it, by ſhewing any parallel in- 
ſtances in the tranſverſe ſections of timber. Ano- 
ther inſtance of the manner of growing of theſe ani- 
male is ſtill more remarkable, ſee fig. 2. where the upper 
part of the gor gonia flabellum meeting with an obſtruc- 
tion in growing upwards, has grown downwards over its 
own fleſhy ſubſtance, and has evidently incloſed and co- 
vered over its own reticulated branches, with a continu- 
ation of its own fleſh and bone. Dr. PALLAs, in a note on 
the growth of the 20r7g0nia, hath the following extraor- 

© 2 dinary 
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— — a gentleman in Holland is poſ- 
ſleſſed of a gar gonia, which has on the fame thrub; the 
bark partly of a gorgpnia verrucoſa, and partly of the 
For gonia corallaides, without any viſible difference of the 


branches; which he accounts for by comparing it to the 


Fgroth of vegetables, faying: (So different lichens are 


<4. often found incorporated in ſuch a manner together, 
4 that they might eaſily be miſtaken for one and the ſame 
4 plant. But I think it rather paradoxical to fuppoſe. 
the fleſh of ane animal to grow on the bones of another. 
If he had examined it attentively, he would have found 
what we have advanced to be the caſe. I is mot unuſual 


for a gargonia of one ſpecies. to graw. upon the decayed: 
branches of an individual of another, where the ſoft or: 


fleſhy part is already periſhed; but the upper or. living; 
gorgonia malt have its own hard as well as ſoft parts; for: 
mould: there be the fleſhy part, and not the bon part, it 
would belong to the genus of alcyonium, and occaſionſuch 
another remarkable miſtake as this author has already. 
made in his /er/ulariagorgonia,ſeeElench.Zooph. p.188.. 
where he has deſcribed an alqyunium, growing upon and 
ſurrounding the ſtem and: part of the branches of the 
ſertulania fruteſcens, as a new fſpecies of: ſertularia. 
This, he fays, moſt cloſely unites the genu of gorgonia 
with that of the ſertularia: and to convince me of the 


% Quad in eodem frutice corticem partim gorgoniee verrucoſee partim co- 
ralloides exhibet, fine- uHowifibili difcrimine ramorum. Verum et diverſæ ſæpe 
liehenes ita- fibi invicem inoliti reperiuntur, ut pro un facile planta ſumeres. 
BALLAS, Elench. Zooph. p. 163. 
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truch of what he aſſerts, he Ras ſent me part oft nie ori- 
ginatifpecimen; of which fig. 9. enhibits an act fepre- 
ſentation. At a is a magnified figure of this'a/&yor#ur, 
on a piece of the branch of the ertulala It is of a 
fleſhy ſubſtance with warts, having each *twelve'rays;. 
we have many ſpecies of a/cyonia from the Weſt Indies 
not much unlike this. The reader, by attendity £ to the 
Doctor's own deſcription of his /eriularia'gorgonta, will: 
foon be convinced of the error, eſpecially when ne con- 
fiders, that the character of a ſertularia is Rat of a 
branched animal, with the hard parts without, and the 
fleſhy parts within; and that the gorgunia, on the con- 
trary, hath its fleſhy or ſoft parts hwy and its bone or 
hard Parts within. | £6 2 EIMLIIETS 
There is another efſential difference: hitherto un- 
noticed, between the growth of the gorgonia and that 
of trees; and that is, in the connexion between the fide 
branches and ſtem of. the one; and the fide Branches- 
and ſtem. of the other. The ſide branches of vege⸗ 
tables proceed: from the pith; of courſe, when x ſtem 
and ſide branch is divided length ways, the pithi is ſeen 
continued through the main ſtem into the branch; ſee 
fig. To. where A. is the natural ſize of a ſmall twig of 
the lime tree, and z. the ſame magnified; It muſt be 
obſerved, that in ſome trees the channel os continuation 
of the pith which leads from the ſtem to the ſide branch, 
is very much contracted, and the communication very 
narrow; in which caſe it will be neceffary to make croſs. 
ſections, which will ſoon diſcover the courſe of the pith 
| from: 
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from one to another. M. Du -HAMEL, an author of the 
firſt reputation, hath clearly demonſtrated this in his P- 
fique des Arbres, vol. II. p. 119. tab. 1. f. 91. Now 
in the gorgonia, the ſupport, or what is called the woody 
part, is indeed furniſhed with a kind of a pith or medulla : 
but when we cut the ſtem or branch through the middle 
lengthwiſe, we find no paſſage whatſoever between the 
pith of the ſtem and that of the branch, each being ſur- 
rounded with a hard covering of its own, which hath no 
perforation, nor admits of any communication. Every 
branch of a gor gonia therefore hath its own pith or ne- 
dulla peculiar to itſelf, which is never found paſting into 
that of another, ſee fig. I I. A. the natural ſize, B. magni- 
fied. Again, in trees, the pith is largeſt in young ſhoots, 
and difappears in old fteras : in the gorgonia the medulla 
is of the ſame diameter in the old ftems as in the young 
branches. In the longitudinal ſections of freſh ſhoots of 
trees, the pith in the microſcrope looks like a number of 
jointed tubes united together; and in the croſs ſections, it 
appears like fo many circles. In dried ſpecimens the tu- 
bular appearance in the longitudinal ſections is more ir- 
regular; they look rather like longitudinal ranges of little 
tranſparent blebs, and the croſs ſections appear like circles 
interſecting one another in the margin; but there are 
many varieties of figures in the pith of different vegetables; 
what is mentioned here, is the common appearance of pith 
in moſt plants. When we cut a dry branch and ſtem of a 
gorgonia through the middle lengthwiſe, the pith appears 
divided into many little tranſverſe membranes, like ſmall 
7 White 


W nds bb He: bb 18 


white Ab aa ſeparated from one mother about the 


Hiftance of their own diameter. But theſe croſs em- 
branes are found to be more numerous in ſuch aß have 


been preſerved directly from the ſea in ſpirits; and when 


they are examined in the microſcope, they appear to be 
of the nature and ſubſtance with the lamina that com- | 


pay the W 2520 tube that ſurround them. 


| 
(e ) W hile I was comparing the longitudinal ſeQions of the young branches) 
of trees with thoſe of the gorgonia, I was furprized to find ſuch a fimilitude be- 
tween the pith of a branch of a walnut tree, of a year's growth, and that of the 
gorgonia, fee GREW, Anat. of Plants, tab. xix. fig. 4. A. and B.; eſpecially as we 
are told by a modern author, who hath publiſhed many microſcopical obſervations - 
on the conſtruction of timber, that the cell- like diviſions in the branch of a wal- 
nut tree are only a row of fingle blebs of pith. But the microſcope diſcovers to . 
us, on viewing one of theſe croſs membranes, that it is compoſed of many cells 
ſhrunk up and united together; for; upon viewing the flat ſurface of one of them, 
it appeared full of circles interſecting one another, like a thick tranſverſe ſection 
of many other dried piths preſſed together: beſides, the thicker part of this 
ſhrunk-up walnut pith, all round next the inſide cloſe to the wood, when mag- 
niſied, plainly ſhewed the fame appearance of blebs as in other pith. To con- 
firm this obſervation, May 23, 1772, I procured a young green ſhoot of a Wal- 
nut tree, growing from a branch of the preceding year; and examining the pith, 
both in upright and tranſverſe ſections of this new ſhoot, I found that they exactly 
reſembled the pith of many other trees, but were full of ſap: and that the ranges 
of cells or blebs that occupied one of theſe ſpaces could not be leſs than a bun- ; 
dred, perhaps double that number of blebs. Dr. EW takes notice, p. 120, in 
his Anatomy of Plants, that there are other trees beſide the walnut tree whoſe pith : 
in the laſt year's ſhoot ſhrinks up and forms ſuch cavities; and an ingenious . 
friend of mine, now engaged in an enquiry into the ſtructure of plants, hath 
ſhewn me a laſt year's ſtem of the brafſica lveftris, or ſhrubby cabbage, whoſe” 
pith is ſhrunk-and divided into a fingle row: of cells, like thoſe ofthe walnut tree. 


of laſt year's growth... 


I'come. 
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| * 1 0 now e te ot are ſkin of . 
& 3 EO As few have been at the pains to examine. 
1 ſurfack of the gor gonia accurately, it hath ſcarcely 5 


been d, that they are cloathed with a kind of {i 
and ſome of them ſo remarkably covered, and the ſcales 


ſo well adapted to the particular parts, that one might 
reaſonably be induced to think, that nature hath given 
them this defence, as ſhe hath done in like manner to the 
ſeveral parts of ſnakes and lizards, as a kind of armour + 
to protect them from external injuries. As inſtances of 
the above, I ſhall only mention, that the ſurface of the 

ſtem as well as the mouth of the cells of the gorgonid 
placomus are defended by long pointed ſcales, ſee Efaye 


0x Corallines, p. 27. f. A. I. to 3.; and the gorgonid 
k verticillata (of which an elegant {pecimen is to be ſeen - 


in the Britiſh Muſeum) hath alſo very remarkable ſcales . 
of different fizes round the mouths and on the ſkin, ſee 
E Eſſay of Corallines, 7. 26. F. s. T. The gorgonia lepadiferay . 
| © bath a moſt remarkable variety,placed like tiles, one over 
another, for the defence of the mouth of the cells that 
Alacloſe the polype ſuckers; beſides, there is a ſmall kind of 
; ſcales, that covers the turlace of the ſtem and branches, 
i t ſee fig. 12. 4 | 
Prom the ſkin we-are entucally led to ſpeak of the 
| fleſh of the gorgonia, or what the modern naturaliſts call 


* 


the bark or cortex. Whoever hath examined the fleſh 
of the gorgonia, well preſerved at the ſea-ſide in ſpirits, 
will find, on diſſecting them, proper muſcles and tendons 


for extending the JG of their cells; for ſending 
forth 
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forth from thence their pohpe ſuckers in ſearch of food; 
for drawing them in ſuddenly, and contracting the /phizc- - 
ter — i of theſe ſtarry cells, in order to ſecure theſe 
tender parts from danger; and likewiſe that there is, as 
we have already mentioned, proper ſecretory ducts, to 
furniſh and depoſit the ofzozs matter, for the ſupply of 
the bone, both of the ſtem and; branches as well as the 
baſe, to ſecure its ſtation with firmneſs, amidft the boifte- 
rous element where it is appointed to be. That there 
are ovaries in theſe animals is without doubt; for in moſt 
of thoſe that were ſent to me preſerved in ſpirits, the 
eggs were very viſible upon making longitudinal ſec- 
tions in the ſame manner and form as in the alcyonium 
digitatum, called dead man's hand, ſee Philoſophical 
Tranſactions, vol. LIII. tab. xx. fig. 11. but much 
larger; and. it is very probable, many of theſe animals 
are viviparous, as we have ſeen among the ſertulariæ. 
So that I muſt conclude, that though they grow in a 
branched form, they are no more allied to vegetables' 
than they are to the ramified configurations of /al ammo- 
niac; to the elegant branched figures in the Mocha and 
other Gems, called dendrites; to the arbor Diane, or the 
arboreſcent figures of the Corniſh native copper: conſe- a 
quently, that animal life doth not depend on bodies 
growing according to a certain external form. Hence it 
appears, that this metamorphoſis of a plant to an ani- 
mal is a flowery expreſſion, and in my opinion, better 
ſuited to the poetical fancy of an ov1D, than to that pre- 
ciſe method of deſcribing which we ſo much admire in 
a natural hiſtorian. 4 


VoL. LXVI. D H. The 


9 TE * 5 ITT» 0 —_ La © * nn 
1 ; 4 9 L * - * "y . / : | : - 
”, 4 ö 


| - „ bf ; * * = | 25 N 
2 a 9 IF "4 7 44 pF A Wi ith "Ps - SE x "0% 1 A T 84 97 N 1 
«. A | ' — * * 


\ 


+ 0 "mY 1 #5 1 89 # . 3 4 : you * _—_ 1 
% c U e. ed ton Hl aforka 


=> 


U. oY Hiring of the Ge cas 1 719 * 
ſervations 10, in, and from, the Eaſt Indies, Guinea, 
Weſt Indies, and Mediterranean, with the Latitudes 
and Longitudes at the Time of Obſervation. The Lon- 
" pitude for the moſt Part reckoned from the Meridiax of 
London; if otherwiſe, it is taken Notice of in the Mar- 
Fin. By Mr. Robert Douglaſs. Recommended to the 
Public by the late Dr. Halley. Communicated by the 
Rev. Nevil Maſkelyne, 4/ronomer Royal, F. R. S. 
with a Letter prefixed from William ee . 
* . & Fo A. n 
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DEAR x SIR, ; . -Jaho's Sou oy k, 


R. 


ROBERT DOUGLASS's obſervations of 
the variation, taken by himſelf, and 
ſigned by Dr. HALLEY, I now beg leave to return, with 
anſwers to the queſtions you propoſed thereupon; via. 
Whether I had ever ſeen them; or had made any uſe 
of them in my former publications? And if fo, whe- 
ther any further notice of them was neceffary ? In anſwer 
to the firſt; among my papers on the variation I have an 
exact copy of them, recommended under the ſame ſig- 
nature, of the ſame date, and in the ſame words, and the 


R. June 12, 
1412775. 


(a) Doucr Ass calls theſe 1719 obſervations; but theſe tables, I rather 
think, ſhculd be called the Reſult of 1719 Obſervations, w. MOUNTAINE» 


whole 
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le 


Rh FL... vw YT 


the” + 1 1 8 
\s * — 


* eeeneeeaer na Me. 39 


whole ſeems written by the fare hand %% that both of 
thein (containing 1719 obſervations each) may be ſtiled 
originals: 1 have ſent ming herewith. for yo inſpec- 


tion. To your ſecond queſtion, I anſwer, that I could 
not make any uſe of them in the conſtruction of either 


of my charts, as the firſt was formed from actual obſer- 


yations made about the year 1744, and DOUGL.ASs'S 
conclude in the year 1735; but as many of them as 
ſuited the. periodic times were taken in, and compared 
with many thouſands of others, according to the. order of 
their reſpective dates, in forming the ſix periodic reviews, 
as publiſhed in the Philoſophical Tranſactions, vol. \L. 


part I. for 1757. To the third queſtion; vis. whether 


they are worth a public record? I rather think they are; 
and have ſometimes thought to preſent them to the Royal 
Society for their approbation: for, notwithſtandin g they 
have been thus made uſe of, yet they are mixed and 
moulded up with others, and thoſe only to every five 
degrees of latitude and longitude; ſo that the variations 
reſpecting the ſeveral latitudes and longitudes do not 
ſingly appear. And as the true theory of this arcanum 
in nature is yet fo little known, every thing that ſerves to 
illuſtrate it, deſerves attention. And as theſe tables, for a 
ſingle ſet, are extenſive, and may be eſteemed authentic, 
they may very well ſerve for comparatives in future 
times; for if the change of the variation be regulated 
by any conſtant law, which I ſtill continue to doubt, the 
diſcovery of that law muſt greatly depend upon ſuch 
compariſons made from multitudes of good obſervations 
D 2 taken 
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20 | Mr. wounTanel Lan- teur. MASEPFLYNE. | 
taken at different periods, and thoſe over ee face 


of che terraqueous obe; but until that lay 95 cormancdy 
known, charts can be conſtructed only fro from dime to tithe 


from the lateſt obſervations. I am, 8c. B ..Q641 
13898 n ed 24 27 þ W. MOUNTAINE- 
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p. 8. en oe? the differences, times confi dered, 
de identical obſervations of DOUGLASS, and Dr. HAts 
LEY'S Chart in 1700, Mr. CHARLES 'LEADBETTEN A- 
tempted, with great labour, to delineate a ſet of curves for 
the year 17 40, but without ſucceſs. He ſeems, by his un- 
finiſhed work, to have plunged himſelf into an inextrica- 
ble labyrinth. I have the manuſcript chart and his table 
of differences now in my cuſtody. His attempt was fruſ- 
trated by the opinion he poſſeſſed of an uniform and re- 
' gular mutation; and this failure further convinced me of 


the Ly of proceeding | upon other principles. 
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| My. ROBERT DOUGLASS having ſbetun me this curious 
callection of Obſervations of the Magneticall Variation, 
made by, himſelf in mo/t parts of the world, T thought them 
worth preſerving, and as ſuch recommend them tothe pub: 
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x4 
* HAVE already given in to this honourable board 
thoſe obſervations I had to the Eaſt Indies, G vinea, and 
Weſt Indies, but not thoſe 1 had in a ſecond”: vo! Vage to 
the Weſt Indies, nor from England to the Mediterranean. 
Dr. HALLEY has peruſed them, and recommended them 
to the public. And as nothing of this nature has ever 
yet appeared, to my knowledge, I hope they may be of 
uſe for ſhips bound to Guinea, Weſt Indies, Mediter- 
ranean, and Eaſt Indies: and as I think that all things of 
this nature belong to this honourable board, ef; pecially 
by me who have ſerved as ſchool-maſter many years in 
the royal navy; therefore I moſt humbly dedicate them 
.to your lordſhips, and am, with all due reſpect, 


— 


YOUR LORDSHIPS 


25 moſt humble and moſt obedient ſervant, g 


Rt. DOUGLA8S8. 


Jan. 30, 17 33 


og | THE 


THE Ane bf the compaſs i in a voyage to, — y 
from, the Eaft Indies, in the years 1721, 2a, 23, and 
part of 24, from the Iſland Madeira, on board the Lyon, 
THOMAS MATHEWS, Eſq. Commodore. Likewiſe the va- 
riation to Guinea, from the Iſle of Mayo to. Cape de 
Verd, along the Coaſt to Widah, Iſland St. Thomas, 
Cape Lopez; back again to the Coaſt of Guinea; then. 
to the Ifland St. Thomas; from thence to Barbados, St. 
Chriſtophers, Jamaica, Porto Bello, along the Coaſt to 

Cartagena; then to Jamaica through the .Gulph of 
Florrida, as far as 35* I 5 North, and Weſt longitude from 

London 61* 56'; back again to Antegoa; from thence to 
England, in the years 1725, 26, and part of 27, on board 
the Kinſale, RICHARD GIRLINGTON, Eſq. Commander. 
Some more to the Weſt Indies, on board the Lark, JOHN - 
GRAY, Eſq. Commander, in the years 1727 and 1723. 
More from England to the Mediterranean, as far as Leg- 
horn, on board the Dreadnought, ALEXANDER GEDD ES, 
Eſq. Commander, in the years 1730 and 31. More in 


the Hector, the hon. Sir ROGER BUTLER, Commander in 
the years 1733, 34, and 35, 

Note, the firſt column is the year. and day of the | 
month; the ſecond and fixth, the variation; .the third - 
and ſeventh, the number of obſervations; the fourth, 
fifth, eighth, and ninth, the latitude and longitude at the - 
time of obſervation. . The longitude for the moſt part 
reckoned. 
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the Mediterranean, as far as Tripoly in Barbary, on board 


TY 4 ——— rer. + 
N * from the meridiam of London; —— it N 
i taken notite of in te margin. When there are more 
obſervations than one, that ſet down is the mean. When 
in fight of land, I have ſet down its bearings and diſtance 
in the margin. " Rands for Eaſt, and W. vor Welt va- | 
- riation, -- * 

=... obſerved with 3 -compalies cultivar bbc 4 to 
| the Eaſt Indies. The maſter of the ſhip managed one; 
the pilot his own; and Thad the other, which I kept the 

whole voyage. We had but 2 homeward-bound; 
they ſeldom differed 5 a degree, and not often that: 
they were taken with all the exactneſs poſſible. I have 
ſet down the latitude and longitude of moſt of the places 
I went from, and the latitude and longitude I made the 
place ly in (that I was bound to) by my reckoning. 
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Taken as we lay at anchor in 
St. Auguſtin's Bay on Ma- 
dagaſcar. I make St. Au- 
guſtin's Bay on Madagaſcar 
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cen 4 and 5 P. M. ſaw a 
round iſland, which hes near 
the iſland Mauritius. I make 
this iſland to ly in the long®, 
| of 58.49 K. Een Londen: 11 
judge that this iſland and 
r 
the ard than moſt our 
| books lays them in, for we 
often the current. 
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Right Lines, Surfaces, and Sadr. By James Glenie, 


: A. M. of the Univerſity of Edinburgh. Communicate 
by tbe Aftronomer Royal. | 


R. June, 1778. 


PROPOSITION I. THE ORE NI. 


| If from. the angles at the baſe of any right-lined triangle, 
right lines be drawn to the alternate angles of rhombi, 


deſcribed upon the oppoſite ſides, and applied reciprocally © 
zo the fides produced; and from the vertex, through the 
inter/eftion of theſe lines, a right line be drawn to meet 
' the baſe: the ſegments of the baſe, made thereby, will 
have to each other the duplicate proportion of the ſides. 


ET Ac be any right E 
lined triangle. Let | > 
AFEC, CDGB be rhombi, F 


on any two ſides ac, cB ＋ 

of this triangle, applied 7 
g reſpectively to cB, Ac, „ 4 : 
produced: from the al. — 
ternate angles e s 


of which let Fa, oA, be | \ 5867 * @ ; 


right lines drawn to the 
angles at the baſe, or 


third fide, aB. Then, if n * interſection O of 
Vol. LXVI. L. theſe 


22 


74 M.. GLENIE'S Propoſitions 7 
theſe Iines, a right line 


col. be drawn from the | 9 8 

vertex o to meet he u Pee e ee 
baſe AB; the ſegments | FE * 2 ” 
AL, LB, of the baſe made: ,- + 


thereby, will have to 2 
each other the dupli- 
cate proportion of the 
ſides AC, CB. For 
through the vertex C ; 
let there be a right line K 
dawn parallel to AB, to meet BF, AG produced, if ne- 
, ccfary. Then, fince the triangles cn, ci, are re 
* ſpectively equiangular to the triangles AQB, APB (15 
and 29. E. 1.); the proportions of cn to AB and of ai 
to 10 are ref pectively equal to the proportions of c- 
to es and of ar to rc (4. E. 6.) . But the proportiat 
of cx to ic is compounded of the proportion of cr t 
AB, and of AB to 1C; and conſequently 1 is equal to thi 
proportion compounded of the propartions ( of cd to Q 
and of ae to Pc. And, ſince the triangles. ACQ, arr 
are reſpectively equiangular to the triangles BQG, BP 
(1 5. and 29. E. 1.); the proportions of cd to es and dl 
AP to PC are each equal to the proportion of ac to Cd 
(4. E. 6.); and when compounded are equal to the du 
plicate proportion of ac to g. Wherefore the propo 
tion of cH to ic, which hath been ſhewn to be equal t 
the proportion compounded of the proportions of ca 


QB and of Ar to PC, is alſo equal to 989 prop 
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tion of AC to CB (11. E. 8 But, ſince the triangles 
con, Col, axe reſpectively equiangular to the triangles 


AOL, LOB, the proportion of CH to IC is equal to the pro- 
portion of AL to LB (4. E. 6. ang} 16. E. 5.). Therefore 
the proportion of AL tou is equal to the duplicate pro- 
portion of ac to c (TIE. 5.). E. D. 
COR. 1. If the triangle be iſoſceles, the night line 
drawn from the vertex to the baſe is perpendicular 
thereto, and the ſegragtlP of the baſe —— o 
other. 2 
cok. II. When the triangle is right-angled, the line 
drawn from the vertex to the baſe is alwayg perpendicu- ö 
lar to it (as appears from 8. E. 6. and its cor. ); and the . 
rbombi become "OY on the ſides comprehendin g the 
right angle. 
cok. 111. The ſoments. of the fides adjacent to the 
daſe, ate reſpectively third proportionals to the ſum of 
che ſides, and the ſides themſelves. 
cok. Iv. The ſegmghts of the ſides adjacent to the 
ertex are equal to each other, and each of them is a 
fourth proportional to the fam. of the fides, and the 
des ERIE. 


Cook. 

(a) And it may be added, a mean in proportion between the two ſegments 
Kjacent to the baſe. For if a right line as be any how divided in c, and from. 
T ＋— 2 the two ſegments CA, cn, third propor- 


D C E B tionals to the whole line and each ſegment 
lpeQively, CD, CE, be taken away, the remainders AD, EB, are equal, and each. 
à mean in proportion between the two cD, cx. For becauſe AB: ACZAC: cp; 


... Ys. &. therefore, 
) 


* 8 * ry 


or erte (Propoſitions. N 

cor. v. The ſegments of the baſe are proportional 

to the ſegments of the — which a are . to 

them. "0" | 
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12 there be any two right lines given. There is an n 
which may be made by bee ins; cb tat if, from their 
_ Wekrremities wvbich- do not meet, right lines be dratm to 
be alternate angles of rbumibi deſcribed on them, and re- 
-  Adiprocally anplied to them when produced; and from the 
aid angle through the imerſetbion o F theſe lines, a right 
Ane be drawn to meat the right line joining tbe ſaid ex- 
tremities; the ſegments of thiÞline made thereby, ſhall be 
R — equal to the adjacent fegments of the given 
Art. M,, 8 YG * 


, bb. £7 23543 Tak & ; 
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* 

| therefore, by converſion, AB : BC=CA 2 AD. Again, becauſe AB : c C: cr, 
by catverſiom AB: AC=BC : BE: and by permutation An ft Be = Ac: BE. 
Tberefore Ac: BEZAC : An. Therefore Ap and BE are equal. I ſay, more 
oyer, that each of che two equal lines AD, BE, is a mean in,proportion ho 
the two cp, cx, For becauſe BagAc=aAc: en, by diviſion nc: CAZAD : pe. 
Again, becauſe nA: BC=8c : CE, converting and dividing c: CASCE: EB. 
Therefore, cx: BAD: Dc. & Z. D. 8. HorsLEY, 
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given right line and let op . * 5 
in ac produced be equal to — Pn 


circle; draw CN at right an- 


© apply a right line Au in =, up 
ual t a 
E. 4.) From * point 
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e On AD deſcribe a ſemi- 


0 a 


gles to AD, and equal to cy” - 
(11. E. I.); join A, N, and 


ſemi circle eq 


I. 


draw the right Tine uw | 
right angles to Ap 55; 5s 4.) Make a triangle os; hav- 
ing its ſides equal te Mens, ann eB (by 22. E. I.); and 
ac is the angle req to bg found; and the ſeg- 
ments AL, LB, of the 1ght line AB joining the extre- 
mities a an x of the given lines are reſpectively equal 
to the ſegmgnts AP, 3d, of the given lines, which are 


: adj __ them. For the ſquare on ge hath to the ſquare 


on Ac the duplicate proportion of Bc to AC (cor. 1. to 
20. E. 6.); that is, the, roportion of BL to LA (Prop. 1.). | 
Wherefore the ſquard on Ac, CB; that is; the ſquare on 
AN or Au (47. E. 1.) hath to the ſquare on ac the propor- 


| tion of AB to AL (18. E. 5.). gut the ſquare on. AN or 


Ax is equal to the rectangle contained by ap, as (8. and 


þ 17:Þ. 6.). Wherefgre the rectangle contained by ap, 


As, hath to the ſquare on ac, the propgrtion of as to aL; 
' that iS/ the proportion of the rectangle contained by as, 
AS to the rectangle contained by AL, As (I. E. 6.). Con- 
ſequently, the proportion of the rectangle ap, as, to the 

rectangle 


7. wu o Propoſitions. - 
rectangle AB, A8; that i is, the proportion of ap to as (1. 
E. 6.) is equal to the propgttion of the ſquare on AC ta 
the rectangle AL, As (16. E. But Ab hath to ac the 
| Proportion of ac to A (cor. 3; to prop. 1.) Therefoꝶ, 
the rectangle AD, ac, hath to the ſquare on ac the propor- 
tion of the rectangle ac, As to the rectangle AP, AS (I. 
E. 6.). Therefore an hath to AS or AB the proportion 4 
the ſquare on ac to the . AP, AS (1G. E. 5. and 
T. E. 6.) . Hencè the re „ 
rectangle AP, As (1 I. and 16. E. 5. ), Ad ALB, agg con- 
ſequently equal. But ag AL tg Ab, ſo is BL to gd (by cor. 


5. r.). Therefofe 31, ng, are likewiſe equal. 
"4 2 E.D. 
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a. ances eee. 
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Fo maln the ſquare As given fie right tine oy ay. 
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LANA 


UPON an indefinite right line Ar ſet off the + Sven 
right line AB; draw Bc at right angles to AP and equal to 
AB; and from A through c draw an indefinite right line 
AQ. Take ap equal to ac, and draw DE parallel to ao s 
AF equal to AE; and draw FG parallel to Bc, and fo on. 
Then it appears (from 47. E. 1.), that the fquare of Ac 
is 


3g 


1 . ; 
of, angqaultiplicd.byine tbe hare | 
gt An;or ac, myltiphed.by 2; 


4 z multiplied hy 4, and fo 
8 of AC, WE). 40, 4, Al, Sc. are ne- 


8 to the. ſquare; of An multiplied by dhe 
terms of the ene ſeries 2, 4, 8, 16, 32, 64, Kc. 


where the ſixty- third term gives the ſquare of az mul- 
tiplied by the laſt term K $ESSA's Series fo the Cheſs- 

board. r 
1 ex be ; May varallel © to AP, the nen of 44% Ab, 
AC, Ad, Kc. will be reſpectively equal to the ſquare of 
AB. multiplied by 3, 5 9» 17, 33, 65, 129, &c. Alſo 
if ag be taken equal to a, and ge be drawn parallel to 
RC, and this be repeated, the ſquares of ae, &c. will be 


equal, reſpectively to the ſquare of an multiplied by 
6, 12, 24, 48, &c. And che ſquares on ao, &c. will be 


equal to ſquare on An multiplied by 4, 7, 13, 25, 49, 
In ke manner, if aw be taken equal to x5, and un 
be drawn parallel to nc, the ſquares on AN, &. will be 
equal, reſpectively to the ſquare on AB multiplied by 
10, 20, 40, 80, 160, &c. And the ſquares on as, &c. 
Will be equal reſpectively to the ſquare on as multiplied 
by theiterms of the following ſeries: 6, rr, 21, 41, 81, 
161, &c. 
In the ſame way, if right lines be drawn from E, e, 6, 
N, I, Ly &c. there will ariſe numberleſs other ſeries. And 
if BC be taken equal to AB multiplied by any number, 
ſurd, fractional, or mixed, there will be obtained a great 
variety of ſeries, conſiſting reſpectively of terms, which 
| are 
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dare ſun iraftional, or mixed. "And dy dividing 56, ©, DE, 

26, ru, 1, t, KL, in different ways, 2 Hey 
ſare, we may apply the ſame method to fractional gue, 
bers, with6us alceving the magriitade of ge. Thus, if 
ze be biſected, and a right line be drawn through the 
point of biſection parallel to Ar, there will be found 

right lines, the ſquares on whick are refpectively equal 
to the ſquare on AB multiplied by a great number of 
fractions, having four for their common denominator, 
and ſo on. 


„ 
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A. 2 1 


75 find, a right line, the ſquare an which hail be * to ne 
Square * a given right kne; divided * 11 e 


8 


IF uſing the figure of the immediately preceltink bes. | 
blem, we ſuppoſe the given right line to be denoted by 
u, the ſquares on Ak, an, ar, 4b, AB, & Wil re. 
: ſpectively be equal to the. ſquare: on az. multiplied 'by* 
Wb bo 5 a > g #» rend, Nec. or divided By! 
2, 4, 8, 16, 32,64, 128, 256, 512, 1024; &.; and 4 
on for other numbers, whole, furd; frattional; or mixed. | 
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„ 155 ee g 3;pukiplicdby.in;-the u 
425 ual. to the ſquare of Arora muiipled by 2; 
2 ot 7557 to che Auarę a 8 multiplied hy 4, and ſo 
Gee 5955 


7 FE, 40, 8Ty Al, Sec. are ne- 
to the of 4B multiplied by the 
terms. of the Ni ſeries 2, 4, 8, 16, 32, 64, Kc. 
| where the fixty-third term gives the ſquare of az mul- 
* tiplied by the laſt term 2 sss As Series fa the Cheſs- 
board. Olin 
1 ex be drawn — to AP, the ſquares of 20045 
Ac, Ad, &c. will be reſpectively equal to the ſquare of 
AB multiplied by 3» 57 9, 17, 33, 05, 129, &c. Alſo 
if ag be taken equal to Ag, and ge be drawn parallel to 
nc, and. this be repeated, the ſquares of ae, &c. will be 
equal, reſ pectively to the ſquares of az multiplied by 
6, 12, 24, 48, c. And che ſquares on ao, &c. will be 
equal to ſquare on A multiplied by 4, 7, 13, 25; 49, 
Nc, In.hke manner, if av be taken equal to 4 ;, and un 
be, drawn parallel to gc, the ſquares on AN, Kc. Will be 


10, 20, 40, 80, 160, &c. And the ſquares on as, &c. 
will be equal reſpectively to the ſquare on as multiplied 
by the rterms of the following ſeries: 6, rr, 21, 41, 81, 
1 
ln the fame way, if right lines be drawn from E, e, 6, 
N, 1, L, &c. there will ariſe numberleſs other ſeries. And 
if Bc be taken equal to as multiplied by any number, 
\ ſurd, fractional, or mixed, there will be obtained a great 
variety of ſeries, conſiſting reſpectively of terms, which 
are 


equal, reſpectively to the ſquare on AB multiplied by Bl 


2 10 


are ſundꝭ fractional, or mixed. And by dividing 3 BC, DE, 
ge, ru, um, Hl, KL, ig different ways, according to plea- 
ſure, we may apply the ſame method to fractional num- 
bers, without alreving the magnitude of gc. Thus, if 
c be biſected, and a right line be drawn through the 
point of biſection parallel to Ar, there will be found 
right lines, the ſquares on which are reſpectively equal 
to the ſquare on as multiplied by a great number of 


fractions, having four for their common denominator, 
and ſo on. 8 


PROPOSITION 


IV. PROBLEM n. iy 


I 14 


75 find, a right line, the ſquare an which hal be * fo ur 
ſauare a a given right linæ, divided oy: "= ee 


8 


IF ,uſing the figure of the immediately preceding, pro- | 
blem, we ſuppoſe the given right line to be derioted by 
AL, the ſquares on Ak, AH, AF, Ab, AB, & Wilk re 
ſ ſpectively be equal to the. ſquare: on a1. multiplied by 
* ) 73. 1 7 Wb T b N Teas &c. or divided hy 
2, 4, 8, 16, 32,64, 128, 256, 512, 1024; &.; and 
on for other murabers, whole, ſurd, fractional, or mixed. 
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to 0 cut "ef from a given right Tine a' part expreſed by any 
. mo | odd number. 


ILE as be the given right 
line. At right angles to it, at 


an indefinite right line BE. 
Let n be the given odd num- 


ber, which expreſſes the part 


of AB which is to be cut off. 
Take ze ſuch a right line (prob. 
8.), that the ſquare on it ſhall 


be equal to the ſquare on as, 
multiplied by the number . 


Draw CL as in the firſt theo- 


one of its extremities B, draw 


rem, and take Ls equal to LB. 


(4) 


A 


/ 


WEE 


Mme 


I ſay, As is that part of AB, A ** I. 


which is expreſſed by the odd number u. 82 oÞ 
For the {quare on AC being equal to the {quares ON AB, 
BC, is equal to the ſquare on as multiplied by the number 


77— n+1I 


— +1, or —* Therefore it appears (from prop. 1. 


and cor. I. to 20. E. 6.), that AL is to LB as —+1 to —- 


Conſequently, As is equal to the part required. & E. F. 


* 
# 


1 


Thins, 


- 
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Thus, if the ſquare on BC be ſup 


poſed ſucceſſively 
equal to the ſquare on as multiplied by the terms of the 
ſeries 5, 6, 7, 8, 9, 10, 11, 12 13, 14, 15, 16, 17, 18, 
&c. the numbers of the ſeveral parts denoted by as, will 
be 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 
37, 39, 41, &c. which ſeries comprehends all odd num- 


bers after 9, and might have begun from 3 had the other 
ſeries begun from 1. 
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Leet mdenote any even number in general. Draw any 
indefinite right line BH, and at right angles to it another 
'BE. On BE ſet off the given right line Ba, and from 4, 

with the diſtance equal to a right line, the ſquare on 
which is equal to the ſquare on A multiplied by the 
number 


4 S 
oy C a. * 22 ** 9 a 
* * 20 - * ; 4 my 


= 2 
++ »% %. rP 


— ih at is res A 6 
number 1, int e vn in ſome point o. Nan 
vertex A of the triangle Bac draw AL as was directed in 


prop. I. and draw Ls. parallel to, CA, I fay_ BL is ſuch a 


part of BC as is expreſſed by the number m; and that Bs 
I. 


r 


is the ſame part of 43. For it appears (from m prop. 
that BL is to CL as I to n- 1. Wherefore Br. is th 
part of pc. And Bs is LIE od a Kot 


Bc (4. E. 6.) | 
Thus if the ſquare on ac be ſucceſſively denoted by 


the ſquare on AB multiplied by 3, 5» 7, 9, Ll, 13; 15, 
17, 19, 21, 23, 25, Kc. Bs will be ſucceſſively ſuch a 


part of AB as is expreſſed by 4, 6, 8, 10, 1a, 14. 1 6, 15 
20, 50 24, 26, 28, &c. | ; | 


PROPOS! 110 N vit. THEOREM u. 
If from the angles an the baſe of any right lined triangle, 
right lines be druton to the alternate angles of rhombi 
deſcrided on the other to fides, and reciprocal applied to 
them produced, and through the inrerſecrion of theſe lines, 
a right ine be drawn from the vertex to the baſe; the 


rectangli contained by the fines. of the. angles at the ex- 
iremities of on? of the fides, will be equal to the-refangle 


contained by the fines of the angles at the extremities of 
the other); ; andthe parallelepiped contained wh the * of 
1. 


—— . 2 — mg „ - Wh 


nN 4 


0) The author means, tat 85 TED TEL ai n ſtag aint 
fig. prop. 1.). For fin. acL': : fin. L CAL: Ae, aud fin. L f fin. nern Take 
N, a third in proportion to AL, ac. Then, becauſe Ac“: nc AT: LB, N will 

2 likewiſe 
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4p Fp ided by 22 aid line a From the weriex, 
"\ be Shar, th the reef, contained 4 ue of 


"be — of the other. 4 
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con. The two nes adjacent to the ſegments of the 
baſe, have to each other the proportion of the two adja- 
cent to the fides containing the vertical angle, or the pro- 
portion of the two into which the original triangle is di- 
vided; and any one of theſe pairs of triangles are as ſimi- 
lar figures deſcribed on the ſides, being as the ſegments 
of the baſe, which have to each other the duplicate pro- 
portion of the fides. 


PROPOSITION VIIL..THEOREM 1H. 


If from the angles at the hypotenuſe of any right angled 
right lined triangle, right lines be drawn to the alternate 
angles of ſquares deſcribed on the fides containing the 
right angle, and from the point where. the right line 
drawn from the right angle, through their inter ſection, 
meets the bypotenuſe, rigbt lines be drawn to the points, 
_ wwhere theſe lines meet the Mes; the lines ſo drawn Till 


Hkewiſe be a third in proportion to LB, BC. Hence, fin. ACL: fins L ZAC: N, 
and fin. L: fin. BCEL=N : BC. Ex quo perturbate ſin. Ac: fin. BCEL=AC : BC. 
Butfin. cBL : fin. AL Ac: Bc. Therefore, fin. ac1.:fin, BcL c: fin, Cal, 


and fin. ACL x fin. CAL = fin. BCL x fin. cBt. 2, E. D. And hence, 
fin, Lxfin, ac x fin. AL =-fin. L x fin, N gs which. is the fscond 
branch of the propoſition, 3. m 0 
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© a \ . 65 
mate re ee 00 the hypotente, 6 and th the right tine 
drawn from the right angle to meet it; and. will | Jikewiſe 


have to each wth the ; Prooriie, "of the Nen atanber 
the right angle. 
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(c) For in the triangle Ach, having the angle at c right, conftruQ the — 
as in the beſt propoſition, and join be. The author _—_— that the angſes 
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PLA, An, EY alfo 8 es CLP, QULC, are equal and that PL : 210 est en. | 
Produce Lr, Lg, till they meet the right line 18 in , x. Now, becauſe. MN, AB, 
are parallel, therefore AL: Mc AT: pc, and c: LAB d (or re): QB. 
Therefore, AL x CN : MC X LB=AP : QB. But AP : QB=AL : LB (by theor. 1. 
cor. f.). Therefore, AL x CN : MC X LB=AL : LB, Therefore, o and cx are 
equal. But becauſe the angle Ac is right, cL is perpendicular to aB (by 
theor, 1. cor. 2.), and conſequently to Mn. Therefore the angles MCL, Wt, 
are right, and Mc being equal to ex, and CL common to the two triangles MCL, 
NCL, ML will be equal to LN, and the angles MLc, c, equal to NLC, CNL, reſpec- 
tively, Hence it is evident, that the angles cLy, L, are equal, and each is 
half a right angle; and likewiſe PLA, QLB, are equal, and each half a right angle. 
Further, 


3 
Con. 1. 8 4 of thoſe four, which 
eren line 
drawn from the right angle meets the hypotequſe, are 
ſimilar, and have to each other the proportion of the 
ſegments of the hypotenuſe, or the duplicate proportion 
of the ſides containing the right angle. 
cor. H. Either pair of the adjacent triangles lying on 
different ſides of the right line drawn from the right 
+ angle, and having their vertices in the interſection of the 
right lines drawn from the angles at the hypotenuſe, 
| have to each other the proportion of the alternate trian- 
gles, having their vertices in the interſection of the firſt- 
mentioned line and the hypotenuſe. 
COR. 111, The trapezium or quadrilateral figure formed 
by the ſegments of the ſides adjacent to the right angle, 
and the right lines joining their extremities with the in- 
terſection of the hy potenuſe, and the right line drawn 
from the right angle to meet it, is capable of being in- 
ſcribed in a circle; and is divided at the interſection of 
right lines drawn from the angles at the hypotenuſe to 
the alternate angles of ſquares, deſcribed on the ſides 
containing the right angle, into triangles which are pro- 
portional to one another, and when taken two by two, as 
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Further, the angles, PLA, eL, are equal, each being half a right . And 
the angles PAL, Leg, are equal (by 8. Elem, 6. ). Therefore the angles APL, o. 
will'be equal, and the triangles APL, cQL, fimilar, and the fidey ſubtending the 
u angles Proportional. Therefore, PL: LAS Le. By permutation, 
17: 1 LA: LC. But LA: LC = AC : CB (by 8. Elem, 6.) . Therefore, 
LP: _ AC: CB, 2 E. D. $. BORSLEY, 
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deſcribed on the other Nuo ſiges, and reeiprocally applied 
to them produced, a right line drawn | from the vertex 
through the inter ſection of theſe lines will cut the baſe into 
tea parts, having io each other the Proportion com- 
pounded of the proportion of uhe ſides, and of the propor- 
tion of | the ather, two Hines men -tbe-- rhom- 
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Let the ehe be AcB, is baſe MY the eh6Mmboid 
"ACEF, ECDG; and let the right lines BF, AG, be drawn, 
Then, if from the vertex c through their interſection 0, 
* right line col. be drawn to meet the baſe, the ſegment WE 
Al, EB, thereof will have to each other the proportion 
compounded of the proportions of ac to cs, and of ci 
to CD. For through the vertex c let a right line 1c be 
drawn parallel to xn, to meet k, 40, produced, if neceſ 
far y. Then, fince the triangles eqn, col, are refpeCtivelſ 
equiangular to the triangles aqQB, AB (I 5. and 29. E. 1.) 
the proportions of cx to as, and of as to ic are reſpec- 
tively equal to the proportions of to Qs, and of a? to 
PC (4. E. 6.). But the proportion of c to 1c is com- 
pounded of the proportions of cx to AB and of AB to 1C; 
and conſequently is equal to a proportion compounded o 
the proportions of c to QB and of ay to pc. And find 
the triangles Acc, Apr, are refpectively equiangular © 
I the 
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' the triangles BQs, BPC (1 5. and 29. E. 1.); the propor- 
tions of cd to QB, and of ay to ec, are reſpectively equal 
to ory proportions of ac to BG or CD, and of AE or CE to 
. Wherefore the proportion of en to cis equal to the 


— compounded, of the proportions of Ac to c 
and of CE to CB, or of Ac to cB and of ct to cd. But 
ſince the triangles con, col, are reſpectively equiangular 
to the triangles, AOL, Lon, the proportion of oH to ie is 
equal to the proportion c of Al. to LB (4A. 60%. There- 
fore the proportion of AL to LB is equal to the propor- 
tion compounded of che ere e of AC to CB and © of 
CE to oo. E. D. 77 7 

SCHOLIUM. If CE, cD, \ be equal to wich ao AL | bath 
to LB the proportion of ac to cp, and CL biſects the an- 
gle ACB; if cE have torcÞ the inverſe proportion of ac to 
cB, AL is equal to LB; if ct have to cp the proportion of 
AC tO CB, AL hath to LB the duplicate proportion of ac to 
CB; and univerſally, if E have to cp any multiplicate 
proportion, 2, of AC to CB, AL hath to LB ſuch a multipli- 
cate proportion of ac to cn as is expreſſed by the num- 
ber 11. And if cx have to CD any raukiplicate pro- 
portion 22 of CB to AC, AL will have to LB ſuch a multi- 
nents proportion of cn to AC, as is expreſſed by the num- 
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Iv. 2 aw Method 71 Re thi 55 and Attitude, 
| 7 Alexander Nh E/q- F. R. S. 


R, Nov. 9: A MONG the various methods practiſed for 
en finding time, that by equal altitudes of 
the Sun or of a ſtar, hath hitherto been eſteemed the moſt 
eligible for obſervers who are not furniſhed with a good 
and well-adjuſted tranſit inſtrument. ' But this method, 
althou gh one of the beſt, is generally attended with in- 
conveniencies, which render the practice of it more dif- 
ficult, and the reſult leſs perfect than one could wiſh. 
If the Sun or ſtars near the equator are made uſe of, 
as uſual, and the altitudes are taken near the prime ver- 
tical, Jars the change of altitude is the quickeſt, the in- 
terval of time between the obſervations muſt, in moſt 
latitudes, be of ſo many hours, that the obſerver cannot 
always attend to the correſponding a altitudes: the weather 
. may prove variable, ſo as to diſappoint him at laſt; the 
clock or watch may go irregularly during ſo long an in- 
terval; and if the altitudes cannot, on account of their 
great diſtance from the meridian, be taken very high; 
an alteration in the ſtate of the atmoſphere may produce 
a variation of the refraction, and occaſion the horary 
arcs to be different, although the apparent altitudes will 
be the ſame. To which may be added, the difficulty of 
| | making 


* 

1 BY by e whiter 93 
making the inſtrument follow the object i in its motion in 
azimuth, without danger of diſturbin g its ad) mr in 
to altitude. | 

To remedy all theſe inconveniencies, the followin g 
+ was thought of; and having been practiſed with 
conſtant ſucceſs, it is preſumed, the communication of 
it may be acceptable to aſtronomers. 

If a ſtar is ſelected, of which the cher dene bach 
little leſs than the complement of the latitude of the 
place of obſervation, it will, at equal diſtances from the 
meridian, come to vertical circles, which touch its 
parallel of declination. The ſtar, when in theſe ver- 
tical circles, will be near the meridian, near the prime 
vertical, and near the zenith; and conſequently, if it be 
obſerved there, the interval between the Eaftern and the 
Weſtern altitudes will be ſhort; the alteration in altirude 
will be quick; the ſtar cannot be affected by a different 
refraction ; beſides, it will have no motion in azimuth. - 
To obſerve the ſtar in theſe vertical circles, two things 
are neceflary; the firſt is, to be provided with an aſtro- 
nomical quadrant, having three or more horizontal 
wires in the teleſcope, and if it have alſo a peculum at 
the eye-end of the teleſcope, to bring the vertical ray 
horizontal, it will be found very convenient. The 
next thing is, to make a computation of the apparent 
zenith diſtance of the ftar in the vertical circles which 
touch its parallel of declination; for if the teleſcope 
be fixed to this zenith diſtance, as ſoon as the ſtar is 
found 


94 Mr. WED — 8 
found-to-come to it, it will be in the proper vertical 
carcle. | | 
The true zenith difiance | is ** eafily.i in the follow. 
ing manner; and if diminiſhed by the refraction be- 


longing to it, it will give the apparent zenith diſtance 
wanted. 
Let HMOM repre- ml 
ſent the horizon; 2 the A 
zenith; Mu the meri- " | I \ n 
dian; v the pole of the Mi ne 
equator; yy the paral- 31 | _ 
lel of declination of a 
ſtar, interſecting the H A; 
meridian very near the | TS. 
zenith between z and 
v. Then, the vertical 
circles ZE on the Eaſt- 
ern fide of the meri- * 
dian, and zw on the Weſtern ſide, 9 inn to touch 
the path of the ſtar, the hour circles paſſing through the 
points of contact E, W, will be at right angles to the circles 
of azimuth ZE, Zw. 
Now in the right-angled ſpheric triangle PEZ; PZ the | 
complement of the latitude, and Px the ſtar's polar dil- i 
tance, being known, the other parts are eaſily found; i 
vis. ZE the zenith diſtance, PZE the azimuth, z 5E the i 
Horary angle. So that the teleſcope may be fixed pro- 
perly, the poſition of the inſtrument is aſcertained, and i 
the time known when the ſtar may be expected in 5 
fiel 
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Jnding Time by equal Altitudes. 95 
geld of the teleſcope; and if the vertical wire. is once 
brought near to the ſtar, the ſtar will appear to move 
parallel to it, and will paſs ſucceflively over the horizon 
tal wires, while the inſtrument remains undiſturbed: .. 
The advantage of this method will appear in the fol- 
lowing example of equal altitudes, taken the 1 5th July, 
177 3, at Loam-pit Hill, near Deptford, in latitude 
51* 28/ 7” N. and longitude 5” in time W. of the kat 
Obſervatory at Greenwich. 

The ſtar ſelected was 3 having 38* 28 21” 
apparent North polar diſtance, being very little leſs than 
the complement of the latitude 38* 31“ 53”. 

Then coſ. PE : rad. :: coſ. pz : coſ. zE = 2* 10 the zenith diſtance, 

and fin. Pz: rad. :: fin. E: fin. pzE = 87" 5 20” the azimuth, 

alſo rad. ; tan. PE :: . 1 208 = 3 43 13 che horary are 1 $2.9 


8 + 


in fidereal time, or or 14 50, 5 in mean time, 


The true zenith diſtance being 2* 19 the fame was 
diminiſhed by 2” for refraction, and the teleſcope fixed 
to 2* 18/ 58”, the apparent zenith diſtance; and when the 


ſtar came to the wires, the times by the clock were as fol- 
low: 


* „ 3 
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n 10 1 hs 
9 2 $3 212 2 12 73 | 44,5 
3d 10 9 10 25 20 IO 12 44,5 


ſo that in about 34 the compleat ſet of altitudes was ob- 
tained near the prime vertical, free from the effects of a 
different refraction, and any motion in azimuth. The 

| horary 
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Horary arc obſerved by | the middle wire not turning out 
exactly according to the computation, is of no conſe. 
quence to the obſervations. Some little difference may 
ariſe in it from ſmall inaccuracies in the eſtimation of the 
| Ntar's apparent polar diſtance, the latitude of the place, 
or the error of the line of collimation; or from not ſetting 
the teleſcope exactly to the proper zenith diſtance; but 
as the chief intention of the computation is to find the 
vertical circles in which the ſtar hath no motion in azi- 
muth, the other parts of it need not be are me 
to. 
y his following manner of inferring mean time from 
the ſtar's meridian paſſage being more convenient and 
conciſe than the uſual one, may alfo be acceptable. 
From the ſtar's apparent right aſcenſion, increaſed by 
24 hours if neceſſary, ſubtract the Sun's apparent right 
aſcenſion for apparent noon; diminiſh the remainder by 
the proportional part of the ſtar's acceleration, at the rate 
of 3 55% 1 for 24 hours, of which a table is eaſily com- 
puted; to this laſt remainder apply the equation of time 
for apparent noon, according as it is additive or ſub- 
tractive; the reſult will be the mean time of the ſtar's 
paſſing the meridian. 
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EXAMPLE, | 


The apparent A of y Draconis the 15th July, 1773, was © 
che apparent A. of — — 1 
Firſt remainder, 


[OT 1 


— the tar's acceleration for 10 11 257 at 3 58591 for 24 hours f 


Second Remainder, | 
+ the equation of time at apparent.noon, additive, 


Star's meridian paſſage ia mean time, 


But the clock ſhewed 10˙ 12 44”, 5 when the ſtar paſſed, 
conſequently it was 2/ 28% o too flow for mean time, 
Obſervers, who are not furniſhed with tables of the 
Sun's right aſcenſion and of the equation of time for 
the apparent noon of their meridian, may apply both 
as they are given in the Nautical Ephemeris for the meri- 
dian of the Royal Obſervatory at Greenwich; the refult 
will be the mean time of the ſtar's paſſing the Greenwich 
meridian. And by applying the proportional part of the 
foregoing acceleration of 3' 5 5% 91, belonging to the dif- 
ference of longitude in time of the place of obſervation 
from Greenwich, the mean time of the ſtar's paſſing the 
meridian of the place of obſervation will be found. If the 
Place. be to the Eaſt of Greenwich, the acceleration will 
be additive; if to the Weſt, ſubtractive. 
VoL. LXVI. 0 In 
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In a ſimilar manner, the mean time of any obſervatici 
made with a clock, regulated to ſidereal time, may be in- 
ferred, provided the preceding tranſit of the Sun hath been 
obſerved; for if from the time of the obſervation by the 
clock, increaſed, if neceſſary, by 24 hours, the time of 
the obſerved tranſit of the Sun be ſubtracted, the re- 
mainder, diminiſhed by the proportional part of 3 55% 91 
and duly corrected by the equation of time for the pre- 
ceding noon, will give the mean time required. It is 
underſtood, that the clock keeps the rate of fſidereal 
time exactly; for if not, a further correction for the loſ 
or gain fince noon maſt be applied. 
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v. An Account of Falkland Iſlands. 5 William Clay-. 
ton, E/q. of 4 his Majeny' —_— 
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R. Nov. 9, ALKLANDs Hands, or, as the Spa- 

* niards and French call them, the 
Maloine Iſlands, are ſituated between the latitude of 
52 26 and g 1 6 S. and longitude from London 565 to 
60 3o' W. They are numberleſs, forming a maſs'of 
broken high lands, or very low ſedgy. keys and ſunken 
rocks. The largeſt is the Eaſternmoſt Filand, and on the 
Eaſtern fide the Spaniards had a ſettlement, which thie 
crown of Spain purchaſed of M. BOUGAINVILLE, who, on 
his private account, had formed a ſettlement in the year 
1764, at the time that Commodore BYRON had firſt diſ- 
covered Port Egmont. The next large iſland is of a very 
conſiderable extent, and hath many excellent harbours 
on it. Between theſe two runs Falkland's Sound, which 
is navigable through; but the South entrance is pretty 
full of low ſandy keys. Adjoining to the ſecond large 
iſland, to the Weſtward, lies Saunders's Iſland, on which 
the Engliſh ſettlement was made, a blockhouſe erected, 
ſeveral ſpots incloſed for gardens and three ſtorehouſes, 
and five dwelling-houſes or huts, built at different times 
by the ſhips crews who were ſtationed there. The har- 
bour of Port Egmont was formed by theſe iſlands, and 
O 2 another 
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; anotherbigh, __ ky w. iſland, named Kepple's Iſland 
and forme other leſſer iſlands to the N. E. and Eaftward, 
and Was intirely land-locked, or incloſed by the land, on 
every point: it was very ſpacious; the bottom was 
muddy and good holding ground. From the hills 
2 the bogs drained ſeveral runs of water, and as 
the landing-places were good, and a natural ſmall cove 
for boats to lye in ſafety on the North-ſide of Saunders 
Ifland ſheltered from the S. W. winds, it induced CE 
"MACBRIDE to begin the ſettlement on it. 
The larger iſlands are overſpread with a ſhort, uf, | 
* ks. a ſhrub with a ſmell like roſemary; a ſhrub 
of the myrtle kind, which in March and April bloſſoms ©; 
a'white flower, of a faint violet ſmell; a ſmall anal 
plant, of the wormwood kind. Near the ſhore, where- 
ever there is a ſandy ſoil, a ſpecies of graſs grows, called 
Penguin graſs, from the birds of that ſpecies making 
their neſts, and burrowing under ground like rabbits in 
holes. This graſs grows four or five feet high; the blades 
are broad and coarſe like ruſhes; the roots, when roaſted, 
eat like almonds. Ground-ſorrel every where abounds 
it the greateſt. plenty; is extremely tart, and a moſt 
excellent antiſcorbutic; the flower it produces is exactly 
like the wild roſe which grows in the hedges in England. 
Celery, pepper-graſs, and ſcurvy-graſs, alſo abounds upon 
every iſland. Maidenhair (improperly ſo called) is plenty; 
the berries are ripe in February and March, and very plea- 
(a) Lieutenant CLAYTON hath two or three of theſe-ſhrubs in his garden at 
Peckbam. 
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ant, A ſenglsſpecies of cranberry: abounds, and i be 
bod of-the wild: gente: al ie Wt When the goals 
there fas upan extreme pretty humble — which 
neareſt reſembles in leaf the auricula, but in flower the 
primroſe; only they blow quite White. In very barren 
craggy ſpots, and even out of the clifts of the rocks near 
the ſea-ſhore, grows in the ſummer ſeaſon, a ſmall ſhrub. 
which produces an uncommon but pretty flower, ſhaped 
like a lady's pocket; the colour is a rich yellow, Ftermed. 
ae pocket: the ſeeds are very ſmall.” : Theſe are 
all the natural vegetable productions, and nothing riſes. 
to any ſiae, nor uu! any oe; grow, on ny of en | 
iſlands 2. 7. SIO ITE 
The prevailing hide con from. the 8. to the w. for 
two-thirds: of the year, and in general boiſterous and 
ſtormy. The N. and N. W. winds are mild and warm; 
but ſeldom of long continuance. The winds from the 
N. E. are moiſt, foggy, and unwholeſome. From E. to- 
S. are moſt pernicieus, blighting, and tempeſtuaus; they 
affect man, bird, beaſt, and vegetation: nothing can ftand. 
it which is expoſed. Happily its duration is ſhert; it 
ſeldom continues above 24 haurs. It cuts the her- 
bage down. as if fires had been made under them; the 
Leaves are parched up, and crumble to duſt. Tha fowls 
re ſeized with cramps, ſo as to become lame; and never 


() Wood ſtrawberries grow on theſe iſlands, and are ripe in March; are of 


* pg inſipid taſte, and grow to the-ſize of the common ſinall — in 


recover; 
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recovery but continue to decline till the whole'ſidl is de 
CW) Which: Keſt affected. Hogs and pig are fud- 
denly taken with the ftaggers, turn round and drop; ne- 
ver to recover. Men are oppreſſed with a ſtopped perſpi- 
ration, heavineſs at the breaſt, fore throats; but they ſoon 

get over it, 'by due cate. '') 000 ind alone, 
The ſea abounds with mullets, and ſome of a very 
large fize up to ten pounds weight. Smelts in abundance, 
and as large as fourteen and fifteen inches in length; 1 
Have taken ſuch with an angling line and rod. Tranſpa- 
rent fiſh, ſhaped like a pike about the head, but not 
larger than a herring : theſe tranſparent fiſh are ſo Clear 
when caught, that you may ſee through them; they have 
no red blood, but when cut a flimy water iffues out; which 
I ſuppoſe is their blood. There are three or four Tpecies 
of the common loggerhead, or culpa fiſh, comrnon on 
the Engliſh coaſts.” A ſmall ſand- crab, mall cray-fiſh, 
are to be got. Muſcles are plenty, With limpets, andi 
few ſmall clams. The muſcles are very large and fine, 
and no way dangerous. In the river on the large iſland 
are ſmall fiſh like trout, very delicious; and no other ſort 
whatever. 
The amphibious n are of four kinds, though 
foemin gly of the ſame genus : the ſea-lyon and the ſeal 
are diſtinct; the clapmatch ſeal and the fur ſeal are ao 
diſtinct animals. The ſea-lyon and lyoneſs are bull 
faced, with long ſhaggy hair; the common ſeal is ſmooth; i 
the clapmatch is beft pictured in Lord. ansoN's voyage 


under the name of ſea-lyon, in the drawings; the fun 
ſea 
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1 F ale 1 Ilands- . 103 
ſeal has its name from its coat, which is a ſine ſoft furr, 
and is thinner ſkinned than any of the others. They all 
come on ſhore in December, to whelp their young; arid 
remain moſtly on land till they engender again. During 
this ſeaſon it is rather dangerous coming near them, for - 
the males are then vicious, and will endeavour to hurt 
any one who approaches their females; but at all other 
times they endeavour to make to the water, where they 
are ſafe. In mild warm days, during the ſummer, they 
come on ſhore, and lye baſking in the Sun. 8 
I confider: the penguins as amphibious animals, par- 
taking of the nature of birds, beaſts, and fiſhes. There 
are four kinds; the yellow, or king penguin; the red; 
the black or holey, from their burrowing under ground; 
and the jumping jacks, from their motion. Theſe crea- 
tures generally live in the fea, have very ſhort wings 
which ſerve for fins, are covered with ſhort thick fea- 


thers, and fwim at an amazing rate. On ſhore they walk 


quite erect with a waddling motion, like a rickety child; 
and their hreaſts and bodies before being quite white, at 
a diſtance have, at firſt ſight, the look of a child waddling 
along with a bib and apron on. They come on ſhore to 
lay and hatch their eggs in October: the yolks of the 
yellow, the holey, and jumping penguins, are yellow ; : 
but of the red penguins, it is red. All.their eggs are 
good nouriſhing food, and a great refreſhment to the ſca- 
men; but the fleſh of theſe animals is . fiſhy, and 
wholly unfit to eat. 
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© The only beaft on theſe iſlands is a fox, very nearly 
refembling de Feng W it i N ſhy and ac 
to de got. 959271 ar 
Of birds. There are three! ſorts:of wild geeſe: the 
mountain gooſe is fomewhat larger thana Muſcovy duck, 
feed always on the mountains, is pleafant taſted; and pre- 
ferable to the other ſorts, but is ſcarce. Its plumage on 
the back is ſpeckled with brown and black, of a greeniſh 
hue, and towards the neck turns of a gloſſy beautiful 
golden colour; the breaſt is coloured like a pheaſant. 
The other gooſe feeds in the vallies on the wild cran- 
berries and graſs, and is as large as a tame gooſe; the 
gander is black and white ſpeckled; the gooſe is almoſt 
like the mountain goofe, but darker and not ſo beautiful, 
Theſe are good food in general; but beſt and fatteſt in 
February, March, and April. Of the ſea-gooſe; the 
gander is white, the gooſe mottled, black and white; they 
feed always on the ſea-ſhore, and are ſcarcely eatable. 
Wild ducks, widgeon, teal, and the ſhelldrakes, are the 
fame as in Europe. But here is a ſpecies of ducks, called 
the loggerhead, from its large head. They have ſhort 
wings, are unable to fly, and only ſwim and flap along on 
the water at an extraordinary rate. When driven aſhore 
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with boats they run faſt, but ſoon ſquat down and are l 
eaſily caught; they are eatable, but are but indifferent { 
food: they are of a dark brown dirty colour. Snipes are \ 
plenty, and ſo exceedingly tame that we could ſhy at them 
with ſticks, and get a diſh whenever we wanted. Of p 


| ſmall birds there are ſeveral ſorts; the red breaſt, ſpeckled I 
5 an 


on the 6 the yellow: breat3 the; 
white throats the quaker, from, its plumage being of the 
colour thoſe people wear; the ſparrow; tom-titz linnets,/ 
and a bird like a goldfinch. Hawks are numerous; the 
eagle, the goſhhawk, the ſparrow and the common 
hawk. Of every kind our crew ate, and found them 
very good and nouriſhing; owls there are not numerous. 

Over the ſeveral iſlands is a ſurprizing ſpecies of ve- 
getation, which I know not what to call. It reſemhles, 


at firſt view, our molehills, in the marſhy- grounds in- 1 


England, It is circular; ſometimes ſix feet round, ſome». 
times leſs. From the ſurface oozes out a gum in round 
blebs, of the ſmell and taſte of balſam capavie. The 
body of theſe hills is formed within by a number of ſmall 
ſubſtances, like the cones of pines. The outſide is cruſted 
over with dark green ſmall leaves, running into each 
other, and cemented as if with glue. IL opened ſeveral, 
and found that no vermin. formed them; but there a- 
tually was a kind of vegetation; and yet the wild cran- 
berries vegetate on them when the ſeed is lodged on 
them. The balſam I brought to England ang ir * now” 
on trial by an eminent ſurgeon. 20 

Fern abounds, but is of a weaker fort Mets. in 
Europe. We tried the furze · ſeed, and it came up; but 
ſo weak and poor that it would never increaſe or thrive. 
We found the ſeaſon for ſowing all kinds of garden ſeeds 
was about three weeks later than directed in the ſpring 
or fall by MILLER, remembering to reverſe his months, 
calling September, March, &c.; but all kind of culinary 
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Herbs and roots came to as great perfection as in England 
and in great plenty, only we were forced to ſhelter every 


bed in the garden, by a good ſod wall, from the S. W. and 
S. E. winds as much as PR otherwiſe our labour 


. the ſea birds begin to come on ſhore to build neſts and 
lay. The firſt which appear are the albatroſs, which are 


wings, which are a dark brown; the bills are of a dirty 


and frequently make a ſound like a trumpet which chil- 
_ dren buy at fairs. Their wings are very long and narrow, 


middle three, and the inner one. When they come to 


are made an the ground with earth; are round, about 


would have been in vain. 
The latter end of September or beginning of October, 


about the ſize of a large gooſe, quite white, except their 


yellow, about three inches long; very ſtrong and the 
edges ſharp as a knife, hooked at the point; they breathe 
hard through two ſmall holes in the bill cloſe to the head, 
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with four joints in each wing, and extend ten or twelve 
feet from tip to tip. Their feet are webbed, very thin, 
have three claws; on the outer claw are four joints, the 


their towns, as we called their nefting-places, it is by hun- 
dreds. They ſet very tame, and continue one or other 
continually ſounding their bills. They never move off 
their nefts let what will approach, and we ſhoved them 
off whenever we wanted their eggs. The egg is much 
larger than a gooſe's. The yolk is yellow; the white 
never boils hard, and always continues as clear as ifing- 
glaſs; our crew found them a good refreſhment, though 
I thought them very ſtrong. The neſts of theſe birds 


E one 
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one foot high, and dented at top. While the hen fits, the 
male keeps conſtantly on the wing, and morning and 
evening returns with food to her. As ſoon as theſe birds 
have hatched, and the young ones are able to leave their 
neſts, the jumping penguins repair to the neſts and oc- 
cupy them. The young albatroſs's remain among them 
while the old ones go and ſeek food, with which they | 
regularly return morning and evening. The ſeaſon for 
every ſpecies of birds, wild and tame, laying and hatch- 
ing is from September to December or January, and as 
all the eggs are very eatable, navi igators touching at theſe 
iſlands in thoſe months will meet great refreſhment. In 
thoſe three months wenever meddled with the land geeſe, | 
as they were breeding and could not be good. 
Tube ſoil is in general boggy, barren, and rocky; : but 
affords good paſturage in the vallies, and level | pots for 
ſheep and goats, and would for cattle, which might be 
out all winter; for that ſeaſon is more remarkable «4 its 
mildneſs than in the ſame degree of Northern latitude. 
The ſummer is as remarkably cold, and both proceeds 
from the prevailing winds; in the winter the N. and 
N. E. winds are frequent, which brings warm, mild; 
moiſt weather. In the ſummer, the S. and S. W. and SE. 
prevails, which are cold, ſharp, and blighting; but in ge- 
neral, throughout the year, there is very little difference 
ni the weather, but moſtly cold. The thermometer ſcarce 

| ever exceeds 64* in the warmeſt days, and very ſeldom 
In winter is below the freezing point, though I have ſeen 
it 20° below freezing; but that did not continue long, 
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| together, or froſt laſt ſo long; but the weather in In 


nine months. 


of a brick-duft red, I tried it with other liquids, but 


ſea- lions, from whence a valuable fiſhery might, if 


monly proceed as far to the Eaftward as the Cape de Verde Iſlands. 
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ter is perperually changing, the Jo Hon a on the Halls: for 


There is a great plenty, 4d. ſome N of mos on 
al the iſlands, and moſt of it when wet with water dyes 


found it ftill the fame; ſo I believe it can be of no uſe, | 
The coaſts of theſe iſlands abounds with whales of the 
ſpermaceti kind; the Wands with innumerable ſeals and 


thought proper, be carried on 0. The paflage out is 
twelve weeks; the ſame home. Ships might be loaded 
with oil ready made in fix and eight weeks, and the * 
of that article greatly reduced. 

Theſe are all the remarks I made while 1 i! 
on that barren, dreary, deſolate, boggy, rocky ip, in 
* 73 and 1774 


- (c) The year on which Lieutenant CLAYTON left the Falkland Iſlands, 
there were ten veſſels from North America employed in whale fiſhing ; and it is 
ſuppoſed, that the voyages anſwered very well, though in going out they com- 
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Differences beriveen the Values of Annuities Payable 
Yearly, and of the ſame Annuities payable Half-yearly, 
Quarterly, or Momently. By the Rev. Richard Price, 
D. D. F. R. S. In a Letter zo Sir John Pringle, Bart. 
P. R. S. | 


* 


HE values of annuities, as given in all the 
common tables, ſuppoſe them paid yearly. 
But it is well known, that generally they are paid half- 
yearly, and ſometimes quarterly; and that this is a cir- 
cumſtance which always adds to their value. The 
difference between the valnes of annuities, according as 
they are paid in theſe different ways, I have ſeen no 
where ſtated with accuracy; and therefore, Ihave thought 
that the following attempt to do this. may be of ſome 
uſe. 

Annuities are of two 1 They are cither payable 
certainly or conditionally. Of the former ſort are all an- 
nuities which are payable at fixed times, without de- 
pending on any contingency. Of the latter fort are all 
annuities on lives. I will nir conſider the 2 ſort of 
annuities. | 

Let r denote the intereſt of 1 C. for a year; and the 


term or number of years during which any anuuity 1s to 
| 2 be 
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a year. Let y denote the value of an annuity for x years, 


ſuppoſing it to be paid yearly; 5 its value, payable-half- 
yearly; 9 its value, payable quarterly; and m its value, 
peyable momently. 


THEOREM Is 
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THEOREM Il 
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THEOREM III. 


THEOREM IV. 


M=P— — where N denotes the number 


which hath u for its hyperbolic Io garithm, and 
ran 9.43429445 for its logarithm in BRIGG's ſyſtem. 


EXAMPLE, 


Let the rate of intereſt be 4 per cent. and the term 5 
Years, and conſequently 750,04. ur 5. P=25. 


Then, 


284. 5120 

M=4-5415 
| EXAMPLE n. 

Let the rate of intereſt be the ſame, and the term for 

which the annuity is payable 25 years. | 
Then, y=15.6220 

þb=15.7118 


q=15-7094 
M=15.60T 


EXAMPLE Mm. 
Intereſt being the ſame, let the term be 50 years. 
Then, y=21.4822 
521.5491 


q=21.582 
M 21.616 


EXAMPLE IV. 

Intereſt being the ſame, let the term be 100 years. 
Then, y=24.505 
þ=24+523 
- q=24-532 
224 · 542 
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In, the Fee goin 8 theorems it may he 4a FF that 
the the ratiq t to « one another, of the values of anbpities pays 
ble yearly, half-yearly, quarterly, and momently, is 

greateſt when 7: is leaſt; that it decreaſes continually 
as # increaſes, till at laſt it vaniſhes, when 7 becomes in- 

finite or the annuity is a perpetuity. Agreeably to this 
7 it appęars, in the examples I have given, that the values 
in the firſt example differ more from one another in 
proportion than the values in the ſecond exam ple; and 
that theſe alſo differ more than the values in the third; 
and that in the laſt example all the values are nearly the 
Lame. , I as 

"Theſe yalues computed by Mr. DE MoIvRE's rides in 
his Treatiſe on Life-annuities, p. 86. and 1 24, 8c. come 
out greater when #2 exceeds, and leſs when #: falls ſhort 
of 15 or 20 years. But thoſe rules ſuppoſe the half- 
yearly and quarterly intereſts of maney tobe leſs than half 
or a quarter of the yearly intereſt. For inſtance; the va- 
lue of an annuity of 1. payable half-yearly and quar- 
terly for 50 years is, according to Mr. DE, MOLVRE's rules, 
21,699 and 21,772, or a 99th part and 7 4th part more 
than the value of the ſame annuity payable yearly, ſup- 
poſing money improved at 4 per cent. when the annuity 
is paid yearly; : and at L£.1,98 per cent. when it is paid 
halt-yearly; and at 0,98 5 per cent. when it is paid quar- 
terly: That is; ſuppoſing money improved at a rate of 
half-yearly or quarterly intereſt, which, inſtead of being 
a half or a quarter of the yearly intereſt, is only that 

half- 


, 


A — — — 


23 


— — — mn 
_ — IS P C.. FRET. A mi * 
' ͤ»„— 


— = — —— 
—— — 3 —2— . — 


— 
# . „ „% „ 


” — — 2 rm a — . 


1 * — 
EG Apo cn 
. * 
* 


r 


«„ 7 
. 


re 


* 


— — — — 


— ———— 


. 


2 _— — 4 we wa 5s VXEP OS 


* 4 * 
: i : _ * 
3 


* . 
50 


hal f. yearl y or quarterly payment. which, in conſequence 
of being laid up and improved at compound intereſt, 
will in a year amount to the ſum that makes the yearly 
intereſt. It is obvious that this cannot be the proper me- 
thod of computing theſe values. But not to inſiſt on this; 


I will next ſtate the different values of the ſecond fort of 


annuities; or of life-annuities, according as they are ſup- 
poſed to be payable yearly, half-yearly, quarterly, or mo- 
mently. 

Let 7 as before be the intereſt of 1 C. for a year; x the 
complement of a given life; y, B, g, and n, the values 
reſpectively of an annuity certain for years payable 
yearly, half-yearly, quarterly, or momently; v the per- 
petuity ; v the preſent value of an annuity on a life whoſe 
complement is 2, payable yearly ; x the value of the ſame 
annuity payable half-yearly; and & and m the values of 
the ſame annuity payable quarterly and momently. | 


(a) The complement of a life is, in Mr. Ds Morvas's hypotheſis, the num - 
ber of years it wants of 86. In all other caſes, it is double the expectation of 


viding the ſum of all the living in a table of obſervations from the age (incluſive) 
of the given life to the extremity of life, by the number of the living at that age. 
dee Eſſay I. in my Treatiſe on Reverſionary Payments. 


Vor. LXVI. Q Then, 


for the Valuation of Life-alenutier. 113 


alife; that is, it is double the quotient (diminiſhed by £ unity) arifing from di- 


% 


EXAMPLE 1. x 4 


Let the life be ſuppoſed of the age of 36. The com- 
plement of ſuch a life is 50, according to Mr. DE Mol- 
VRE'S hypotheſis; and alſo very nearly, according to the 
Breſlaw and the Northampton tables of obſervations. 
Therefore, u will be 50. Let the rate of intereſt be 4 
per cent, or r= 0,04. P=25. y=21,482. 5221, 549. 
q=21,582. M=21T,016. See p. 111. 


1,04 
Sox, 4 


1,02 
ns- 2549 14,010 


I,OI 
Q= 25 — 888,8 21, „5582814, 101 


FE 21,016 Fs 
51 25 — 5840,04 a 
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EXAMPLE IL 


Let the life be ſuppoſed of the age of 61. The com- 


plement of this life is 25 by Mr. DE MOIVREs hypothe- 
fas 


Therefore, v2 25 „21,423,629 


bor the Valuation of Lift-annuities. 113 


6s and the Northampten table f bbfSkvations. Thefe- 
fore, intereſt ſuppoſed at 4 per cent. 


12 
| * 507 
— 1 # 7 
* f w 


12 25-28 1 562285753 


. ; * * 
I 1,02 | "Pp 


H=25— Trae; * 15,7128, 973 


Q=25= 790; 15, ,o 
15, 801 | 
. | =9,199 
The different values, given by theſe theorems, of life · 
annuities payable yearly, halt-yearly, and quarterly, ſup- 
poſe nothing to be due to an annuitant for that year, 
half-year, or quarter, in which he ſhall happen to die, 
If, on the contrary, he is to be entitled to ſuch part. of the 
annuity as ſhall be proportioned to the time which ſhall 
happen to intervene between his death and the time 
when the payment immediately preceding his death be- 
came due; or in pau words, if the annuity is an annuity 


ſecured by land, = = muſt be added to the firſt theorem in 


order to obtain _ value of 9 an annuity payable 
yearly. And in like manner, 75 muſt be added to the 
ſecond theorem to obtain the value of the ſame annuity 
payable half-yearly: and 2 to the third theorem, to ob- 


tain its value payable quarterly. 

The value, therefore, in the firſt example, of an annuity 
Payable yearly on a life aged 36 being x 3,829; its value, 
if ſecured by land, or to be enjoyed to the laſt moment of 

Q 2 life, 
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life, will be I 552972 Liter If ſecured by land 


and payable hatf-yearly, its value will be 144010 +22 2 


2 Ain! 414 10 Tt. 4 


=141137: If ecdrgdby lndand payable quarter, tows 


lue will be: 41d 14 B=n4,3 55 The like values in 


the ſecond example are 9,065, 9,130, and 9,15 1. 

Life-annuities payable monthly or weekly may be 
conſidered as of the ſame value with annuities payable 
momently ; and it is evident, that they muſt be re 


nearly to the laſt moment of life. 


From theſe rules and examples it may be gathered, 


that the difference between the values of annuities on 
lives payable yearly, half-yearly, quarterly, and mo- 


mently, increaſes continually with the ages; but, if not 


ſecured by land, this difference can never be ſo great a 
a quarter of a year's purchaſe in the caſe of annuities 
Payable yearly and half-yearly; three-eighths of a year- 
purchaſe in the caſe of annuities Payable yearly and 


quarterly; and half a year's purchaſe in the caſe of an- 


nuities payable yearly and momently. 


Mr. SIMPSON, in his Treatiſe on the Doctrine of Life- 
annuities, p. 7 8. and in his Select Exerciſes, p. 28 3. batl 


given a quarter of a year's purchaſe as the addition al- 
ways to be made to the value of a life-annuity payable 


yearly, in order to obtain its value payable half-yearly; 
and three-eighths of a year's purchaſe, if its value pays WW 


ble quarterly is required. But it appears, that theſe ar WW 
too large additions; and, whatever be the rate of intereſt, i 
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or the number of lives, a fifth of a year's purchaſe will 
be generally more than a ſufficient addition, if the value 


of the annuity is deſired payable half: early z and, three- 
tenths of a year's, purchaſi 7 if the value of the annuity is 


lefired payable quarterly.” Mr. BE Moivae's rules, bs p. 
85 of his Book on Life-annuities, for finding the values 
of life-annuities pay able half-yearly and quarterly from 
their values payable yearly, are till leſs correct; for they 
ſuppoſe the difference between theſe yalues the ſame, 
whether the annuities are life -annuities, or annuities 
certain. 
Mr. DODSON, in the Grit queſtion i in x the Wi volume 
of his Mathematical Repoſitory, hath given arule for find- 
ing the value of an annuity ſecured by land and payable 
yearly, which coincides with that here given; and Mr. 
DE MolvRE, in p. 338. of his Treatiſe on the Doctrine of 
Chances, hath given a theorem for this purpoſe, which 
alſo brings out nearly the ſame anſwers. But Mr. $1Mp- 
SON, in prob. I. p. 323. of his Select Exerciſes, makes the 
exceſs of the value of ſuch an annuity above the value 
of an annuity payable yearly, but not ſecured by land, dou- 
ble to the ſame exceſs derived from Mr. Dopsox's and Mr. 
DE MOIVRE'S rules. The truth is, that Mr. DODSON 's rule 
gives the exact value; and that Mr. $1MPSON's problem 
gives the value, not of an annuity ſecured by land and 
payable yearly, but of an annuity ſecured by land and 
payable momently ; and alſo, that his method of ſolution 
implies a rate of intereſt ſomewhat leſs when the annuity 
is payable momently than when it is payable yearly. 
But 


Be. rare W n 


But to W Gibjed, Twill fub- 
8 the following inveftigations, which will be eafily un- 


detftooibythoſe who arc/acquainted With We con 
- methods of calculating the values of life-annuities. 


Let v, as before, be the intereſt of J. 1 for a year. 
Then the preſent value of C. I payable at the end of one 


2 1 
year, two years, three years, &c. will be = Ir = 


cc. reſpectively. And the preſent value of an annuity 
certain for n years payable dt is the ſum of this ſe- 
ries continued to x terms), or 7 5 = =P— metres hn. 

In like manner, the preſent value of half C. 1 (that is of 
105. L. o, 5 payable at the end of half a year, a year, a year 
and a half, 8c. * 8 r 250mg intereſt at half the 


annual intereſt, * 1 of "=> &c. And the pre- 
| * — 


ſent value of an 1 certain ms half-yearly for 
n years, each payment to be half the yearly payment, 
is the ſum of this ſeries continued to 2 terms; or, 


O I I I 
r r r 2n 17 2 2 
* 29. 7 X1I+- 7X1+ - 


) In the poſtſcript it will be proved, that the ſum of x terms of the ſerres 


22 31 α &c. is — —— » Subſtitute 1 +7 for a, and it will 


appear, that the ſum of u terms of the kl a ta 


1+r} 


I+r Tyr 


By 
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By the ſame ſteps it will appear, that the preſent value 
of an annuity certain for z years to be received 3 
terly payments, each a quarter of the annual payment, is is 
GAS. + I 


— =P— =q. And alſo, that the pre- 
2— 1 1K 14 7 | 


fent value of an annuity certain for years, to be re- 
ceived in momently payments, each the ſame propor- 
tional part of the yearly * that the moment is of 


But, by the 


r 
9 
2 2X3 


+> — A &c. which ſeries approximates 1 Re to 


that number of which u is the hyperbolic logarithm, by 
prob. 1. ſect. x1. vol. II. of Mr. s1MesoN's Fluxions; or by 
prop. I. p. 40. of his Treatiſe on Trigonometry. Therefore, 
oo — = P—-j= M, as explained before. 


1000, &c. 1 
rXI+ _| 


I] OOO, &c- 
See P. 110. 

If the value of an annuity of L. 1 for 2 years ig 
required payable half-yearly, and the half-yearly in- 
F tereſt of J. 1, inſtead of being half the yearly intereſt 


(or -), is ſuppoſed to be 1 Fs | ; the anſwer will be 


* 3 O, 5 O, 5 
1+ Ents 


„ Kc. continued to 2 terms = 


— 
— 


: of 
= 
* 
e | 
N - 
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lue is to 1 N x — (the value of the ſame annuity pay- 


able yearly ſappoſin g the yearly intereſt of J. I to be 1) 


a8 z E R agreeably to Mr. DE Mo1vRE's deduction 


1D, 
in his Treatiſe on Life-annuities, p. 125. fourth edit, 

This implying, in the caſe of annuities payable half- 
yearly, a ſmaller intereſt than half the yearly intereſt (for 
1+7)'—1 is leſs than 7 gives the difference between their 


value and the value of annuities payable yearly, greater 
than the truth. 


But to return to the inveſtigation of the . in 
the former part this paper. 

Let us again call v the perpetuity, Phe y the value 1 
an annuity certain for z years and payable yearly; it is 
well known that the value of C. I payable yearly on a life 
whoſe complement is 2 is (ſuppoſing an equal decrement 


2 orrJ; - 
life — + continued to # 
, of . 1 N nxi+n*? a 1 


r. 
In 


(c) See Mr. DE Morvae's Treatiſe on Life-annuities, p. 99. fourth edit. 
Or his Doctrine of Chances, p. 311. third edition. Or Mr. popson's Mathe- 
matical Repoſitory, vol. II. p. 137. Or Mr. s1Me$oN on Annuities and Rever- 
fions, p. 14. In conſulting theſe writers, care ſhould be taken to remember, thi 
they uſe r to denote the principal and intereſt of L, 1 for a year; whereas it hat 


— 


„ 

1 N 

** 
.- 
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mm like manner, ſuppoſing money improved at an 
balf-yearly intereſt equal to half the yearly intereſt,” 


or to - -, the value of the ſame annuity payable half- 


ie nid comment for an 6 


intereſt. In theſe writers, therefore, r ſignifies the fame with 1+r in this pa- 
per ; and i the ſame with . 


tage . 
nt is 1, is &c, continued to u terms. 
— nent 15 


u2X1+r | 
1 . & (ff et bg 
r — + — N f + 0 


, &c. (). But 
i . er Coe 


==. y (< 
2 r =p S r = wars! © 118.) Alf, 


| „e which will be eee in the aer, and putting 
| e for any given quantity, — 4 — n, 


— „Therefore, if 147 is ſubſtituted for 
2 _ ” e * 45 


= 
| any for? — == the ſam (multiplied by - Jof # terms of the ſeries 
| rin“ . 


r 


= 4 1 „Se. will come out . „ 2 * 3 Or 


_ Val 8 141 ur r 1+r® 


EEC 


— C4 


* zJ+z—=- » Therefore, the ſeries © Enn , &c. con- 
—7 3 1 ret = II 


ved to n terms and ſubtrafed from the ſeries — + = 4 — - 3 &c. con- 


inued to x terms; that is, the value of the life will be y=—= * y +y— — 


* 


n 


lt, 


W 1+r 


ar nr 
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2% terms=2x — * -, &c. continued to 
ins N 1 = nX1 : | 


. —_ = 
: 1 1 


2 terms 1 * — = — 
e 1 * 145 IF 7 
9 2 1 terms. But the ſum of the firſt of atk two ſeries, or 
K. „ „ is 3 


of IL SEO c. (=5x——+= 
** 1 —7 3 175 = 


ſee p- I1 8. And Ws ſum 12 the ſecond ſeries is the ſame 


— &c. continued 


Ic: _— I 
2 21 


&c. (2 A). But by the theorem n in the laſt 


note, the ſum of terms of the ſeries - - +=+5 „Kc. i 


— — Therefore, if 1 + - is ſubſb- 


A * 2—1 6* 
1 


tated for a, 211 for , and þ fo — — 
hk * 


a 


„the ſum 


the ſecond ſeries (that is, of * - _ 
77 


+5 142 


r , 
I + - - 
n 4 


"4 
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Therefore, an ſecond ſeries ſubtracted from the i 
1 th or: | | 


leaves - — 


1 in 7. 114. 
By reaſoning in the ſame way it may be eaſily found, 


x = f-, agree 
ably to the third and fourth n in p. 114. 
Theſe theorems, I have ſaid, ſuppoſe that an annui- 
tant is entitled to no payment for that year, half- year, or 
quarter, in which he dies. If, on the contrary, he is to 
be intitled, when he dies, to ſuch a part of the yearly, 
half-yearly, or quarterly payment as ſhall bear the ſame 
proportion to the ſaid payments reſpectively, as the in- 
termediate time between the laſt payment and his death 
bears to the whole year, half-year, or quarter; in this 
caſe, ſuppoſing the annuity payable yearly, it is evi- 
dent, fince there is the ſame chance for his dying in one 
half of any year as in the other, that he will have an 
expectation of half a year's payment more than he would 
be otherwiſe intitled to. But the value of half C. 1 to 
be paid at the death of a perſon whoſe complement 1 


. J I 11 
life! IS * is ; 1 * 1 — X Þ += X — &c. conti- 
p | _ i * 7 „ir | . 


nued to x terms (4)J= 


2 P. 118. 


R 2 In 


— adi OR —_ 
r b 
cured by land, payable half-yearly, will haye an ex- 


pectation of a quarter of a year's payment more than 
he could be otherwiſe intitled to; the value of which is 


I | I h 
rn i&c. continued to 2 terms =—— + 

7 1717 1+- 1+- . 

By the ſamie reaſoning it will appear, that , is the addi- 


tion to be made to the value of an annuity payable quar- 
. terly, i in order to obtain its value when ſecured by land. 


h 


- 
1 
* o 


IN the note p. I21., the expreſſion = x — 


a—T1 ( WAY 


is given as the ſum of x terms of the ſeries 2 + S 


| 1 4 . I. | if x 24 » I > p . 
&c. to a andthe expreſſion rr is 


a” 4—1 a" ** 


given as the ſum of uterms of the ſeries Fate * * Kc. 


The following inveſtigation of theſe theorems being 
very eaſy, will not, perhaps, be unacceptable to thoſe 
who have ſtudied this __ 


4 36 1222 5 21.08 
Pat a Vc. — =? ACA &c. 77 


1 
Then AX@=1+=+= *. Kc. to. — 


1 1 


and Ax - 112 * W = A, 


and 


; * - hs * L 6 9 , e En „ | — — — | 
& _ | | r 379 : | ; 
WE 9 "PE "oy Seer 7 : , 
an . , - = 9 + x 
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| and Ax@G—A(=Axa=I)=17 7 - 


* 4 * 


b . | 
Therefore, A®S— = - ' Winch is the firſt theorem. 


. Y I I I 6 * I Hh 8 
Again, Ax@=1 i Kc. to == 
8 2 | | l 


1—1 


25 ; 
To both ſides of the laſt equation add” , and in will ah” 


pear, that | 
a+Z=+2+34 4+ = 
B AX N &c. to 1. 


Therefore, B * . 7 "_ to 


Therefore, iE e ee 


-a* —1 a+ — 


For 4, in this laſt equation, ſubſtitute its equal, or 


8 _ the reſulting _— will be 


a n I I 


1 * 3 —1 a" 


When x is infinite, all but the firſt terms in both 
theſe theorems yaniſh ; and therefore, — is the ſum of 


the ſeries 4 + - _ &c. continued infinitely ;. and = | is 
the ſum of the ſeries ; ++ &c. continued infinitely. 


\ 


COU EY 


| — — 7 — 
| AE», — — LEG LEED —— - 


- P , * p 0 | ” 4 
* I —_ 4 % * 
2 . um 
. 


found that c⸗ . NE 


And, ſubſtituting the values of a, B, c, that 


a ſiuons vaniſh when is infinite, that the ſum of the ſeries 


2 : S F * 


N 2X2 3x3, 4X4 2 R 
=; + Top + = —> &C, to 7 | * 
2X2X2 3 X 3 X 4 * 
and p=: +—= +3545 DE, &c. to = it may be 
a | * 
41234 1 A+ 84+ 41 I 


32 


And conſequently, ſubſtiruting the values of a and B, that 


2 2 +a E 200 43 $9713: 
TY — a" 4—1 2 - a" Fray 


+480 Re 
41 M 


Or, ſince all but the firſt terms in theſe exprel- 


1 5 
i' 


27725 &c. continued infinitely 1 1s — and that the 


#] "jj 


ſum of the ſeries ! 2 342 Ls 25 c. continued infinitely i Is 


+40 +6, 

— I. 704 

Theſe are 1 the theorems neceflary for calculating 
the values of annuities on ſingle lives, and on any two or 
three joint lives, upon the hypotheſis of an equal. decre- 


ment of life. 
* . Suppoſing er the intereſt of C. 1 i the ſam of 


'j 


I I I . 
1 5 re- 
r. Dr &c. 1s the p 
ſent value of an annuity certain for years; and 
| I 


= 


2 terms of the ſeries — 
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1 0 


1 
TT = + 2 —_ +=» (continued ton terms) is the pre- 


ſent value of an annuity certain beginning with L. I, 
and increaſing to C. 2 the ſecond year, to. 3 the third 
yea, „ 

If this laſt annuity is not an annuity certain for a 
given term, but a life-annuity, the value of it (ſuppoſin g 
» the complement of life, a the value of an. annuity 
certain for years, G the value of two equal joint lives 

whoſe common complement is , r the perpetuity, and 
þ the value of /. 1 to be received at the end of years) 


— k q — — — 


will be A- GX HTP P-AxPX IAI. 


EX AMP LES. 


Let the term be forty-one years, and the rate of interęſ 
4 per cent. 


The value of an annuity of J. 1 certain for this term 
18 J. 20. 

The value of an annuity certain for the ſame term, 
and beginning with F. 1 at the end of the firſt year, 
but increaſing to J. 2 at the end of the ſecond year, to 
J. 3 at the end of the third year, and ſo on till it be- 
comes J. 41 at the end of the forty-firſt year, is (by 
the ſecond theorem, putting 1+7, or 1,04 for a 
4. 214 108. 

The value of an annuity increaſing at this rate with- 
out end is J. 650. 
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De. vice Mrs: 


IF the annuity i is a life-annuity which.is to increaſe at 
the rate of L. 1 every year during the whole poffible 
continuanceof a lifewhoſe complement is forty one years 
(or whoſe age is about forty-five) the preſent valne of it 
will be, by the laſt theorem, C. 133 145.; taking the 
probability of the duration of human life according to 
Mr. DE morvRe's hypotheſis; which agrees nearly with 
Dr. HALLEY 's Table of Obſervations. wks 
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VII. An Account 0 f the Romanſtr Language. By 7 m 
Planta, F. R. S. In a Letter fo Sir John Prin gle 
Bart. P. R.S. 
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R. _ 10, HE bible lately preſented to the Roy al. 
Society by the Count DE SALISs, being ga, 
verſion into a een. as little attended to in this coun- 
try, as it may appear curious to thoſe who take pleaſi ure 
in philological inquiries; I embrace this opportunity to 
communicate to you, and, with your approbation, to the 
Society, all that I have been able to collect concerning its 
hiſtory and preſent ſtate. 
This language is called Romanſb, and is now ſpoken 
in the moſt mountainous parts of the country of the 
Griſons, near the ſources of the Rhine and the En. It con- 
lifts of two main dialects; which, though partaking both 
of the above general name, differ however ſo widely as 
to conſtitute in a manner two diſtinct languages. Books 


are printed in both of them; and each, though it be uni- 


verſally underſtood in its reſpective diſtrict, is yet ſub-di- 
vided into almoſt as many ſecondary dialects as there are 
villages in which it is ſpoken; which differ, however, but 
little exceptin the pronunciation. Oneof the main dialects, 
which is ſpoken in the Engadine, a valley extending from 

Vo IL. LXVI. 8 the 
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the ſource of the En to the frontiers of the Tyroleſe, is 
by the inhabitants called Ladin. It admits of ſome ya- 
riation, even in the books, according as they are printed 
either in the upper or the lower part of this province, 
The abovementioned bible is in the dialect of the lower 
Engadine; which, however, is perfectly underſtood: in 
the upper part of that province, where they uſe no other 
verſion. The other dialect, which is the language of the 
Grey, or Upper League, is diſtinguiſhed from the former 
by the name of Cialover: and I muſt here obſerve, that 
in the very center, and moſt inacceffible parts of this lat- 
ter diſtrict, there are ſome villages ſituated in narrow 
vallies, called Rheinwald, Cepinac-), 8c. in which a third t 
language is ſpoken, more ſimilar to the German than to 
either of the above idioms, although they be neither 
contiguous, nor have any great intercourſe with the parts 
where the German is uſed. 

It being impoſſible to form any idea of the origin and 
progreſs of a language, without attending to the revolu- 
tions that may have contributed to its formation and ſub- 
ſequent variations; and this being particularly the caſe iſ 
in the preſent inſtance, wherein no feries of documents 

is extant to guide us in our reſearches; I ſhall briefly re- 
capitulate the principal events which may have affected 
the language of the Griſons, as I find them related by 
authors of approved veracity. 


AMBI- 


(a) Tscnvpi Rhet. Deſcrip. p. 43. MERIAN Topogr. Helvet. p. 64. 
(b) SPRECHER, SIMLER, TSCHUDI, SCHEUCHZER, CAMPELL's Chronicle 


zs looked upon as the moſt authentic and circumſtantial; but there being only 
a few 
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AMBIGATUS, the firſt king of the Celtic Gaul upon re- 
cord, who (-) about 400 () years before curisT, governed 
all the country ſituated between the Alps and the Pyre- 
næan mountains, ſent out two formidable armies under 
the command of two of his nephews; one .of whom, 
named sEGOvISIUS, forced his way into the heart of Ger- 
many: and the other, BELLOovis ius, having paſſed the 
Alps, penetrated into Italy as far as the ſettlements of the 
Tuſcans, which at that time extended over the greateſt 
part of the country now called Lombardy. 
ſeveral other ſwarms of invaders whom the ſucceſſes of 
the former ſoon after attracted, having totally ſubdued 
that country, built Milan, Verona, Breſcia, and ſeveral 
other confiderable towns, and governed with ſuch tyran- 
nic ſway, eſpecially over the nobility, whoſe riches they 
C coveted and ſought by every means to extort from them, 
chat moſt of the principal families, joining under the con- 
WH duct of an Trus , one of the moſt diſtinguiſhed perſo- 
Wy Pages among them, retired with the beſt part of their 
effects and attendants among the ſteepeſt mountains of 
W the Alps, near the ſources of the Rhine, into the diſtrict 
vhich is now called the my League. 


few manuſcript copies of it extant in the hands of private perſons in the Gri- 
| ſons, I have not been able to avail myſelf of his reſearches. GULER and 
wvouerius might alſo have furniſhed ſome material information; but neither 
f them have I had an opportunity of inſpeCting, 

(c) Lav. lib. v. c. 34. 

4) Other authors place the reign of this king 180 years earlier. 

(e PLIN, lib, iii. c. 5. JUSTIN. lib. xx. c. 5. 


Theſe, and 


a 
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The motive of their flight, their civil deportment, and 
perhaps more ſo, the wealth they brought with them, pro- 
cured them a favourable reception from the original inha. 
bitants of that inhoſpitable region, who are mentioned by 
authors as being a Celtic nation, fabulouſly conjecture 
from' their name (Aermovrion, relicti) to have been left 
there by HERCULES in his expedition into Spain. 

The new adventurers had no ſooner climbed over the 
higheſt precipices, but thinking themſelves ſecure from 
the purſuits of their rapacious enemies, they fixed in: 
valley which, from its great fertility in compariſon of the 
country they had juſt paſſed, they called Domeſtica(s, 
They intermixed with the old inhabitants, and built ſome 
towns and many caſtles, whoſe preſent names manifeſtly 
beſpeak their origin'®). They ſoon after ſpread all over 
the country, which took the name of Rhætia from that 
of their leader; and introduced a form of government 
ſimilar to their own, of which there are evident traces a 
this day, eſpecially in the adminiſtration of juſtice; ini 
which a Laertes, or Preſident, now called Landamman, 
or Miniſtral, together with twelve Lucumones (i, or Ju 
rors determine, all cauſes, both civil and criminal: and 


(F) cLUvER, Ital. Antiq. hb. i. c. 14. 

(g) Probably by them pronounced Tamiliaſca, the name it now bears. 

(% Tufis (Tuſcia) and in Italian Toſana, the principal place; Rhealta (Rheti 
alta); Rheambs (Rhetia ampla); Rhazanz (Rhetia ima), and above twelve otix! 
caſtles, the remains of which are now to be ſeen in the valley Tomiliaſca. 

(i) In ſome communities there are fourteen j jurors beſides the Landamman. 

(4) SERV. in ZEneid, lib. viii. 65, lib. x. 202. srRECH. Pall. Rhæt. p. 
sul. Rep. Helv. p. 281. ed. 1735. | 


LI! 


parts of the Grey League, is by allowing that the Tuf- 


Wt | aka Zlangnage. 133 


LIVY (2, * he erroneoufly pretends that they re- 
tained none of their ancient cuſtoms, yet allows that they 
continued the uſe of their language, though ſomewhat 


adulterated by a mixture with that of the Aborigines. 


I muſt here interrupt the thread of this narration by 
obſerving, that the only way to account for the preſent 
uſe of a different language in the center and moſt craggy 


cans, who, from the dehcacy of their conſtitutions and 
habits, were little able, and leſs inclined, to encounter 
the hardſhips of ſo ſevere a climate and ſo barren a foil, 
never attempted tomix with the original and more fturdy 
inhabitants of that unfavoured ſpot; but left them and 
their language, which could only be a Celtic idiom, in 
the primitive ftate in which they found them. 

But to proceed; — ſeveral Roman families, dreading 
the fury of the Carthaginians under HANNIBAL 5: and 
perhaps, ſince during the rage of the civil wars, and the 
ſubſequent oppreſfive reigns, interior commotions and 
foreign invaſions, forſook the Latium and Campania; 
and reſorted for a peaceful enjoyment of their hberty, 
ſome into the iſlands where Venice now ſtands; and 
many into. the mountains of the Griſons, where they 
chiefly fixed their reſidence in the Engadinec®), as ap- 
pears not only from the teſtimonies of authors , but alto 


(1) Liv. lib. v. c. 33. 

(n) SPRECH. p. 214. MER. l. Co + 

(n) En Cade Ino, perhaps the vulgar Roman phraſe expreſſing In Cgpite Ones. 
There are other etymologies, but all equally uncertain. | 


(a.] SPRECH, p. 10. 
frora 


- * 
om” 
* - 


= 
= . - Ic o —_— 
. — — — ou 


a - 


2 — — = LY — * — ——— 
— _ —_ —_— 55 


Þ 4 - - — 
p — mme 


4 
m * — 1 * 
* 4 * 1 
AC. 
* 


7 134 


3 N "= 
= 7 ” _—_— . L . — 
, * 7 oF l = a * 
. - 
pp” 
.. 


* 


N 8 | A this, ba. Bt ds ä 3 
. o 4 — * | 4 2 
AS ” 5. 3 


from the names of fe vera places 220 families which are 
evidently of Roman derivation ). * 

The inhabitants theſe emigrants found in "that Place 
of refuge could not but be a mixture of the Tuſcans and 


original Lepontii: and the two languages which met 


upon this occaſion muſt, at the very firſt, have had ſome 
affinity; as the Tuſcan, which derived immediately from 


the Greek, is known to have had a great ſhare in the for- 


mation of the Roman. But as it is generally obſerved, 
that the more poliſhed people introduce their native 
tongue wherever they go to reſide in any conſiderable 


numbers, the arrival of theſe ſucceſſive colonies muſt gra- 
dually have produced a confiderable change in the lan- 
guage of the country in which they ſettled); and this 
change gave riſe to the dialect ſince called Ladin, proba- 
bly from the name of the mother ; of its princi- 
pal authors). 

Although the name of Romanſh, which the whole 


language bears, ſeem to be a badge of Roman ſervitude, 


yet the conqueſt of that nation, if ever effected, could 
not have produced a great alteration in a language which 
muſt already have been ſo ſimilar to their own; and its 


general name may as well be attributed to the pacific as 


(p) Lavin (Lavinium), Sus (Suſa), Zernetz (Cerneto), Ardetz (Ardea), &c. 

(2) SPRECH. p. 10. 

(r) A parallel inſtance of the formation of a language by Roman colonies 
is the idiom of Moldaviaz which, according to Prince cANTEMI1R's account of 
that country, has ftill many traces of its Latin origin, and which, though en- 
grafted upon the Dacian, and ſince upon the Sclavonian dialects of the Celtic, 
may {till be conſidered as a ſiſter language to that I am here treating of. 
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to the hoftile Romans. But when we confider that a co- 
alition of the two main dialects, which differ fo far as 
not to be reciprocally underſtood, muſt have been the in- 
evitable conſequence of a total reduction; and that ſuch 
a coalition is known never to have taken place, we may 
lay the greater ſtreſs upon the many paſſages of ancient 
authors (Y, in which it is implied that the boaſted victories 
of the Romans over the Rhzti, for which public honours 
had been decreed to L. MUNATUS, M. ANTHONY, DRUSUS, 
and AUGUSTUS, amounted to no more than frequent re- 
pulſes of thoſe hardy people into their mountains; out 
of which their want of ſufficient room and ſuſtenance, 
(which in our days drives confiderable numbers of them 
into the ſervices of foreign powers) compelled them at 
mes to make deſperate excurſions in queſt of neceſſa- 
nes. And we may alſo from theſe collected authorities 
de induced to give the greater credit to the commentator 
Nef LUCAaN', and to the modern hiſtorians (), who poſi- 
Wtively aſſert, that the people living near the ſources of 
Wihe Rhine and the En were never totally ſubdued by the 


(s) Videre Rhæti bella fab Alpibus 


*. gerentem et Vindelici. HoR. lib. 4. Od. iv. 
— immaneſque Rhætos 

Auipiciis repulit ſecundis. Ibid. Od. xiv. 

Fundat ab extremo flavos aquilone Süe vos 

Albis, et indomitum Rheni Caput. LUC. lib. ii. 52. 
— Rhenumque minacem 

Cornibus infractis. CLAUD. Laud. Stilich, lib. i. 220. 


( HORTEN, in LUCAN, p. 163. edit. 1578. fol. 
(#) SPRECH, p. 18, &c. 


or 
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aan arms; but only repelled in their atterapts to 
Taſs their n neighbour s. : 

This Whole country, however, in its catral ſitua: 
tion, could not but be annumerated to one of the pro- 
vinces of the empire; and accordingly we find that 
Rhetia itſelf (which by the accounts of ancient geogra- 
phers ( appears to have extended its limits beyond the 
lake of Conſtance, Augſburg, and Trent, towards Ger- 
many, and to Como and Verona towards Italy) was 
formed into a Roman province, governed by a pro-confil 
or procurator, who refided at Augſburg; and that when 
in the year 119, the Emperor ADRIAN divided it into 
Rhætia prima and /ecunda, the governor of the for- 
mer, in which the country I am now ſpeaking of ruſt 
have been comprized, took up his refidence in two 
caſtles ſituated where Coire now ſtands, whilft the other' 
continued his feat at Augſburg. But notwithſtanding 
theſe appearances, no trace or monument of Roman ſer- 
vitude is to be met with in this diſtrict, except the ambi- 
guous name of one mountain), ſituated on the ſkirts of 
theſe highlands, and generally thought to have been the 
non plus ultra of the Roman arms on the Italian fide. 

From the difficulty thoſe perſevering veterans expe- 
rienced in keeping this ſtubborn people in awe, I mean 
to infer that ſuch ſtrenuous aſſertors of their indepen- 
dence, whom the flattering pens of ovip and HORACE 
repreſent as formidable even to Audusrus, and prefer- 


(x) $TRABO, lib. IV. ſub fin. cLUuvER, Ital. vet. lib. I. c. 16. 
Julius Mons, $CHEUCHZER Tter, Alp. p. 114. 


ring 
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ring death to the loſs of their liber ies's), favoured by 
the natural ſtrength : and indigence o their country, were 
not very likelyto be ſo far ſubdued by any foreign power 
inferior to the Roman, as to ſuffer any conſiderable revo- 
lution in their cuſtoms and language: for as to the irrup- 
tions of the Goths, Vandals, and Lombards, in the fifth 
and ſixth centuries, beſides a profound filence in hiſtory 
concerning any ſucceſsful attempt of thoſe barbarians 
upon this ſpot, it is ſcarce credible, that any of them 
ſhould have either wiſhed or endeavoured to ſettle in a 
country, perhaps far leſs hoſpitable than that they had 
juſt forſaken, eſpecially after they had opened to them- 
ſelves a way into the fertile plains of Lombardy. 

Some ſtreſs muſt be laid upon this inference, as the 
hiſtory of what befel this country after the decline of the 
Roman empire is ſo intimately blended with that of Sua- 
bia, the Tyroleſe, and the lower parts of the Griſons, 
which are known to have fallen to the ſhare of the riſing 
power of the Franks, that nothing poſitive can be drawn 
from authors as to the interior ſtate of this ſmall tract. 
The victory gained in the year 496 near Cologn, by 
CLOVIS 1. king of the Franks, over the Almains, who 
had wreſted from the Romans all their dominions on 


the Northern ſide of the Alps; ; and the defeat of both Ro- 


mans and Goths in Italy, in the year 549, by the treacher- 
ous arms of THEODEBERT king of Auſtraſia, whoſe do- 


(z) Rhætica nunc præbent Thraciaque arma metum. 
oviD. Trift lib. ii. 226. 
Devota morti pectora liber. Hon. 4 lib. Od. xiv. 
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ſons; and accordingly we find, that this diſtrict alſo wg 


to grant out tenures upon the uſual feudal terms; ani 


upon record to the latter end of the eighth century ha- 


appears from a circumſtance related by their ann-W 
lifts); who ſay, that an inroad of the Huns in 67% 
When external forces would probably have been ver) : 
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minions ſoon after de vol ved to the crown of France, ne 


ceſſarily gave the aſpiring Merovingian race a greg 
aſcendency over all the countries furroundin g the Gi. 


ſoon after, without any military effort, confidered as par 
of the dominions of the reviving Weſtern empire. Bu 


it does not appear that thoſe monarchs ever made any 
other uſe of their ſupremacy in theſe parts than, agrees 


ble to the feudal ſyſtem which they introduced, to con- 
ſtitute dukes, earls, preſidents and bailiffs, over Rhætz 


conſequently to levy forces 1 in moſt of their military ex 


peditions. 
It muſt, however, be 8 that theſe feudal ſub- 


ſtitutes were ſeldom, if ever, ſtrangers: thoſe who ar 


ing all been choſen from among the nobility of the 
country (). And that no foreign garriſons were ere 
maintained for any continuance of time in theſe part 


acceptable to the natives, was repulſed merely by a col- 
courſe of the inhabitants. 


Hiſtory continues to furniſh us with proofs of the little 
connexion this people had with other nations in thei 
domeſtic affairs, notwithſtanding their dependance upai 
a foreign power. In the year 780, the Biſhop of Coire 
who by the conſtitution of that ſee can only be a n- 


(a) SPRECH, p. 52—55. (b) Ibid. p. 58. 
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tive , obtained from CHARLEMAIN, beſides many conſi- 
Jerable honours and privileges in the empire, a grant of 
the ſupreme authority in this country, by the inveſtiture 
of the office of hereditary preſident or bailiff over all Rhæ- 
tia. His ſucceſſors not only enjoyed this prerogative to the 
extinction of the Carlovingian race of emperors in 911, 
but received accumulated favours from other ſucceeding 
monarchs, as the bigoted devotion of thoſe times or mo- 
tives of intereſt prompted them. And ſo far did their 
munificence gradually extend, that the ſole property of 
one of the three leagues (4 was at one time veſted in the 
hands of the biſhop. 

This prelate and the nobles, the greateſt part of whom 
became his retainers, availed themſelves, ike all the Ger- 
man princes, of the confuſion, diviſions, and interreigns 
which frequently diſtracted the empire in the ſucceeding 
centuries, in order to eſtabliſh a firm and unlimited au- 
thority of their own. Henceforth the annals of this 
country furniſh us with little more than catalogues of 
the biſhops and dukes, who were ſtill, at times, nomi- 
nated by the emperors; and of the domains granted out 
by them to different indigenate families; with accounts 
of the atrocious cruelties exerciſed by theſe lords over 
their vaſſals; and with anecdotes of the proweſs of the 
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(c) This privilege hath at times been waved; but never without ſome plau- 
ſible pretence, and a formal reſcript, acknowledging the excluſive right. 

(4) The League Cadta, or of the Houſe of Gad, fo called from the cathedral 
of the biſhopric of Coire, which is fituated in its capital. 
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natives in ſeveral expeditions into Italy and Paleſtine; 
which they ſtill voluntarily accompanied the emperors. 
The repeated acts of tyratiny exerciſed by thoſe arhi. 
trary defpots, who had now ſhaken off all manner of re. 
ftraint, at length exaſperated the people into a gener 
revolt, and brought on the confederacy; in which the 
biſhop and moſt of the nobles were glad to join, in order 
to ſcreen themſelves from the fury of the inſurgents, - 
The firſt ſtep towards this happy revolution was made 
by ſome venerable old men dreſſed in the coarſe grey cloth 
of the country, who in the year 1 424 met privately in: 
wood near a place called Truns, in the Upper League; | 
where, impreſed with a ſenſe of their former liber- 
tiesto, they determined to remonſtrate againſt, and ops 
poſe, the violent proceedings of their oppreſſors. The 
abbot of Diſſentis was the firſt who countenanced their 
meafures; their joint influence gradually prevailed over 
ſeveral of the moſt moderate among the nobles; and 
hence aroſe the League which, from the colour of is 
firſt promoters, was ever after called the Grey League: 
which, from its being the firſt in the bold attempt to ſhake 
off the yoke of wanton tyranny, hath ever fince retained 
the pre-eminence in rank before the two other leagues; i 
and which hath even given its name tothe whole country, 


whoſe inhabitants, from the circumſtances of their de- 


liverance, pride themſelves in the appellation of Gri/on, 


(e) Canitie griſeoque amictu venerandi,—Memores adhuc antique libertatis Wi 
*PRECH. p. 189. 


or 
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or the grey=0nesY. From this period nothing hath ever 


affected their freedom and abſolute independence; which 


they now enjoy in the moſt unlimited 1 in 5 of 


in which I have carefully guarded againſt favouring g any 
particular hypotheſis, it appears, that as no foreign na- 
tion ever gained any permanent footing in the moſt 
mountainous parts of this country ſince the eſtabliſh- 
ment of the Tuſcans and Romans, the language now 
ſpoken could never have ſuffered any confiderable alte- 
ration from extraneous mixtures of modern languages. 
And to thoſe who may object, that languages like all 
other human inſtitutions will, though left to themſelves, 
be inevitably affected by the common revolutions of 
time, I ſhall obſerve, that a language, in which no books 
are written, but which is only ſpoken by a people chiefly 
devoted to arms and agriculture, and conſequently not 
cultivated by the criticiſms of men of taſte and learning, 
is by no means expoſed to the viciſſitudes of thoſe that 
are poliſhed by refined nations (; and that, however pa- 
radoxical it may appear, it is nevertheleſs true, th: at the de- 
generacy of a language rs more frequently tobeattributed 
to an extravagant refinement than to the neglect of an 


(/) The following barbarous diftich is ſometimes inſcribed to the arms of 
the three Leagues, 
Fœdera ſunt cana, cana fides, cana libertas : 


Hæc tria ſub uno continentur corpore Rheto. 
(g) See Dr. PerCY's Preface to his Tranflation of MALLET's Northern 


Antiquities, p. xxii, where this queſtion is more amply diſcuſſed. 
| 7 uliterate 
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illiterate people, unleſs indeed external cauſes interfere, 
May we not hence conclude, that as the Romanſh has 
never been uſed in any regular compoſition in writing 
till the ſixteenth century, nor affected by any foreign in- 
vaſion or intimate connexion, it is not likely to have re- 
ceived any material change before the period of its being 
written? And we have the authority of the books fince 
printed to prove, that it is at preſent the identical lan- 
_ guage that was ſpoken two hundred years ago. Theſe 
arguments will receive additional weight from the proofs 
I ſhall hereafter give of the great affinity there is between 
the language as it is how ſpoken, and the Romance that 
was uſed in France nine centuries ago. 

When we further conſider the facts I have above briefly 
related, the wonder will ceaſe, that in a cluſter of moun- 
tains, ſituated in the center of Europe, a diſtinct language 
(not a dialector jargon of thoſe ſpoken by the contiguous 
nations, as hath been generally imagined) ſhould have 
maintained itſelf through a ſeries of ages, in ſpite of the 
many revolutions which frequently chan ged the whole 
face of the adjacent countries. And indeed, ſo obſtinately $ 
tenacious are theſe people of their independency, laws, 
cuſtoms, and conſequently of their very language, that, 
as hath been already obſerved, their form of government, 
eſpecially in judicial matters, ſtill bears evident marks of 
the ancient Tuſcan conſtitution; and that, although they i 
be frequently expoſed to inconveniences from their ſtub- 
bornneſs in this reſpect, they have not yet been prevailed MW 
upon to adopt the Gregorian reformation of the calendar. 
AS 
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As to the nature of | this language, it may now be ad- 


vanced, with fome degree of confidence, that the Cia- 


wer owes its origin to a mixture of the Tuſcan and of 
the dialect of the Celtic ſpoken by the Lepontii; and 
that the introduction of the vulgar Roman affected it in 
ſome degree, but particularly gave riſe to the Ladin; the 
vocabulary of which, as any one may be convinced 
by inſpecting a few lines of the bible, hath a great 
affinity with that of the Latin tongue. But theſe aſſer- 
tions reſt merely upon hiſtorical evidence; for as to the 
Cialover, all that it may have retained of the Tuſcan or 


Roman, is ſo much disfigured by an uncouth pronuncia- 


tion and a vague orthography, that all etymological en- 
quiries are thereby rendered intricate and unſatisfactory. 
And as to the Ladin, although its derivation. be more 
manifeſt, yet we are equally at a loſs from what period 
or branch of the Latin tongue to trace its real origin; for 
have found, after many tedious experiments, that even 
the vocabulary, in which the reſemblance is moſt evi- 
dent, differs equally from the claflical purity of TULLY, 
CASAR, and SALLUST, as it does from the primitive Latin 
of the twelve tables, of ENN1us, and the co/umna roſtra- 


Jof DUILLIUS, which hath generally. been thought the 


parent of the Gallic Romance; as alſo: from the trivial 

language of VARRO, VEGETIUS, and COLUMELLA.. May 

ve not from this circumſtance infer, that, as is the caſe 

in all vernacular tongues, the vulgar dialect of the Ro- 

mans, the /ermo uſualis, ruſticus, pede/iris, (id of which 
(% Conf. Mem, des Inſcrip. tom. xxiv. p. 608, | 

there. 


%. 
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illiterate people, unleſs indeed external cauſes interfere. 
May we not hence conclude, that as the Romanſh has 
never been uſed in any regular compoſition in writing 
till the ſixteenth century, nor affected by any foreign in- 
vaſion or intimate connexion, it is not likely to have re- 
ceived any material change before the period of its being 
written? And we have the authority of the books fince 
printed to prove, that it is at preſent the identical lan- 
guage that was ſpoken two hundred years ago. Theſe 
arguments will receive additional weight from the proofs 
I ſhall hereafter give of the great affinity there is between 
the language as it is how ſpoken, and the Romance that 
was uſed in France nine centuries ago. 

When we further conſider the facts I have above briefly 
related, the wonder will ceaſe, that in a cluſter of moun- 
tains, ſituated in the center of Europe, a diſtinct language 
(not a dialector jargon of thoſe ſpoken by the contiguous 
nations, as hath been generally imagined) ſhould have 
maintained itſelf through a ſeries of ages, in ſpite of the 
many revolutions which frequently changed the whole 
face of the adjacent countries. And indeed, fo obſtinately 
tenacious are theſe people of their independency, laws, 
cuſtoms, and conſequently of their very language, that, 
as hath been already obſerved, their form of government, 
eſpecially in judicial matters, ſtill bears evident marks of 
the ancient Tuſcan conſtitution; and that, although they 
be frequently expoſed to inconveniences from their ſtub- 
bornneſs in this reſpec, they have not yet been prevailed 
upon to adopt the Gregorian reformation of the calendar. 
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As to the nature of this language, it may now be ad- 
vanced, with ſome degree of confidence, that the Cia- 
lover owes its origin to a mixture of the Tuſcan and of 
the dialect of the Celtic ſpoken by the Lepontii; and 
that the introduction of the vulgar Roman affected it in 
ſome degree, but particularly gave riſe to the Ladin; the 
vocabulary of which, as any one may be convinced 
by inſpecting a few lines of the bible, hath a great 
affinity with that of the Latin tongue. But theſe aſſer- 
tions reſt merely upon hiſtorical evidence; for as to the 

Cialover, all that it may have retained of the Tuſcan or 

Roman, is ſo much disfigured by an uncouth pronuncia- 

tion and a vague orthography, that all etymological en- 
quiries are thereby rendered intricate and unſatisfactory. 

And as to the Ladin, although its derivation. be more 
manifeſt, yet we are equally at a loſs from what period 
or branch of the Latin tongue to trace its real origin; for 
have found, after many tedious experiments, that even 
the vocabulary, in which the reſemblance is moſt evi- 
dent, differs equally from the claſſical purity of TULLY, 
SAR, and SALLUST, as it does from the primitive Latin 
of the twelve tables, of ENNx1vs, and the columna roftra- 
l of DUILLIUS, which hath generally. been thought the 
parent of the Gallic Romance; as alſo from the trivial 
language of VARRO, VEGETIUS, and COLUMELLA.. May 
we not from this circumſtance infer, that, as is the cafe 
in all vernacular tongues, the vulgar dialect of the Ro- 
mans, the /ermo uſualis, rufticus, pedęſtris, ( of which 


(+) Conf, Mein, des Inſcrip. tom. xxiv. p. 608, 


there. 
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there are no monuments extant, differed very widely both 
in pronunciation and conſtruction from that which hath 
at any time been uſed either in writing or in the ſenate? 
The grammatical variations, the ſyntax, and the ge- 
nius of the language, muſt in this, as well as in ſeveral 
other modern European tongues, have been derived from 
the Celtic; it being well known, that the frequent uſe of 
articles, the diſtinction of caſes by prepoſitions, the ap- 
plication of two auxiliaries in the conjugations, do by no 
means agree with the Latin turn of expreſſion; although 
a late French academician 9, who hath taken great pains 
to prove that the Gallic Romance was ſolely derived from 
the Roman, quotes ſeveral inſtances in which even the 
moſt claſſical writers have in this reſpect offended the 
purity of that refined language. It cannot here be 
denied, that as new ideas always require new ſigns to 
expreſs them, ſome foreign words, and perhaps phraſes, 
muſt neceſſarily, from time to time, have infinuated 
themſelves into the Romanſh by the military and ſome 
commercial intercourſe of the Griſons with other na- 
tions; and this accounts for ſeveral modern German 
words which are now incorporated into the language of 
the Engadine +). 
The little connexion there is in mountainous coun- 
tries between the inhabitants of the different vallies, and 
the abſolute independence of each juriſdiction in this 


(i) -Boxamnr, v. Mem. des Infcrip. I. c. 
(k) Tapferda, Tapferkeit, Bravery ; Narada, Narheit, Folly; Elinot, Klei- 
nod, a Jewel; Graf, Graf, a Count; Baur, Baur, a Peaſant, &c. 
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diſtrict, which ſtill leſſens the frequency of their inter- 


courſe, alſo accounts, in a great meaſure, for the variety 
of ſecondary dialects ſubſiſting in almoſt every different 
community or even village. | 

The oldeſt ſpecimens of writing in this language are. 
ſome dramatical performances in verſe upon ſcriptural 
ſubjects, which are extant only in manuſcript. The hiſ- 
tories of SUSANNA, of the Prodigal Son, of JUDITH and 
HOLOFERNES, and of ESTHER, are among the firſt; and 
are ſaid to have been compoſed about the year 1 560. 
The books that have ſince been printed are chiefly upon 
religious ſubjects; and among thoſe that are not ſo, the 
only I have ever heard of are a ſmall code of the laws of 
the country in the Cialover dialect, and an epitome of 
SPRECHER'S Chronicle, by DA PORTA, in the Ladin. 

The language ſpoken in Gaul from the fifth to the 
twelfth centuries being evidently a mixture of the ſame 
Roman and Celtic ingredients, and partaking of the ſame 
name with thoſe of the Griſons; it will, I hope, not be 
thought, foreign to the ſubject of this letter, if I enter 
into a few particulars concerning it, as it ſeems to have 
been an eſſential part, or rather the trunk, of the lan- 
guage, the 0 of which I am endeavouring to, elu- 
cidate. 7 

one of the many inſtances Rur little the labGured re- 
ſearches of philologiſts into the origin of languages are 
to be depended upon, is the variety of opinions enter- 
tained by French authors concerning the formation of 

VoL. LXVI, U the 
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_ . the Gallic Romance. A learned Benedictine h firſt ſtarty 
the conjecture, and then maintains it againſt the attacks of 
an anonymous writer, that the vulgar Latin became 
the univerſal language of Gaul immediately after C 
SAR'S conqueſt, and that its corruption, with very little 
mixture of the original language of the country, gra- 
dually produced the Romance towards the eighth cen- 
tury. BONAMY =), on the other hand, is of opinion, that 
foon after that conqueſt, a corruption of vulgar Latin by 
the Celtic formed the Romance, which he takes to be 
the language always meant by authors when they ſpeak 
of the Lingua Romana uſed in Gaul. The author of the 
Celtic Dictionary c tells us, that the Romance is derived 
from the Latin, the Celtic, which he more frequently 
calls Gallic, and the Teutonic; in admitting of which 
latter he deviates from moſt other authors ©), who deny 
that the Teutonic had any ſhare in the compoſition of 
the Romance, fince the Franks found it already efta- 
bliſhed when they entered Gaul, and were long 'before 
they could prevail upon their new ſubjects to adopt any 
part of their own mother tongue, which' however ap- 
pears to have been afterwards inftrumental in the for- 
mation of the modern French. bucLos ti, guided, 1 
imagine, by pu CANGE(?), whoſe opinion appears to be 


(1) Iver, Hiſt, Litt. de la France, tom. vii. p- I, et ſeq, 
(m) Mem, des Inſcrip. tom. xxiv. p. 594. 

(n) BULLET, Mem. de la Langue Celtique, tom. i. p. 23s 

' (0) Mem. des Inſcrip. tom. xxiv. p. 603, 

5 Ibid. tom. xv. p. 575. et ſeq. 
2) Præf. Gloſſ. n. xiii, 
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the moſt ſober and beſt authenticated, maintains that the | 
vulgar Latin was undoubtedly the foundation of the Ro- 
mance; but that much of the Celtic gradually infinuated 
itſelf in ſpite of the policy of the Romans, who never 
failed to uſe all their endeavours in order to eſtabliſh 

their language wherever they ſpread their arms. | | 
Among this variety of conjectures and acute contro? 
verſies, I find it however agreed on all hands, that the 
vocabulary of the Roman, and the- idiom of the Celtic 
have chiefly contributed to the formation of the Gallic 
Romance, which is ſufficient to prove that it partakes of 
a common origin with that of the Griſons. 

There are inconteſtable proofs that this language was 
once univerſal all over France; and that this, and not 
immediately the Latin, hath been the parent of the Pro- 
vencal, and afterwards of the modern French, the Ita- 
lian, and the Spaniſh. The oath taken by LEWIS the 
Germanic, in the year 842, in confirmation of an allt- 
ance between him and CHARLES the Bald, his brother, is 
a deciſive proof of the general uſe of the Romance by 
the whole French nation at that time, and of their little 
knowledge of the Teutonic, which being the native 
tongue of LEw1s, would certainly have been uſed by him 
in this oath, had it been underſtood by the French to 
whom he addreſſed himſelf. But nNiTHARDUS), a co- 
temporary writer and near relation to the contracting 
parties, informs us, that LEw1s took the oath in the Ro- 
mance language, in order that it might be underſtood by 

(r) Du CRESNE, Hiſt. Franc, tom. ii. P. 374. 
U 2 the 
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the French nobility who were the ſubjects of cHaRLEs; 
and that they, in their turn, entered into reciprocal en- 
gagements in their own language, Which the ſame author 
again declares to have been the Romance, and not the 
Teutonic; although one would imagine that, had they 
at all underſtood this latter tongue, they could not but 
have uſed it upon this occaſion, in dtv for the conde- 
ſcenſion of LEw1s. 

As a compariſon between this language and: the Ro- 
manſh of the Griſons cannot be conſidered as a mere ob- 
ject of curioſity; but may alſo ſerve to corroborate the 
proofs I have above alledged of the antiquity of the lat- 
ter, I have annexed in the appendix, a tranſlation of 
this oath into the language of Engadine, which ap- 
proaches neareſt to it; although I muſtobſerve, that there 
are in the other dialect ſome words which have a ſtill 
greater affinity with the language of the oath, as appears 
by another tranſlation I have procured, in 'which both 
dialects are indifferently uſed. To prevent any doubts 
concerning the veracity of theſe tranſlations, I muſt here 
declare, that I am indebted for them, and for ſeveral 
anecdotes concerning that language, to a man of letters, 
who is a native and hath long been an inhabitant of the 
Griſons, and is lately come to reſide in London. I have 
added to this comparative view of thoſe two languages 
the Latin words. from which both ſeem to have been 
derived; and, as a proof of the exiſtence of the Gallic 
Romance in France down to the twelfth century, I have 


(Nel. 


alſo 


— 
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alſo ſubjoined the words uſed in that kingdom at that 
period, as they are given us by the author of the article 
Langue Romane, in the French Encyclopedie. 

To the compariſon of the two Romances, and the fimi-- 
larity of their-origin, I may now with confidence add 
the authority of FONTANINI( to prove, that they are 
one and the ſame language. This author, ſpeaking of - 
the ancient Gallic Romance, aſſerts that it is now ſpoken 
in the country of the Griſons; though, not attending to 
the variety of dialects, ſome of which have certainly 
nothing of the Italian, he ſuppoſes it to have been alto- - 
gether adulterated by a mixture of that modern tongue. 

_ Whilſt the Griſons neglected to improve their lan- 
guage, and rejected, or indeed were out of the reach of . 
every refinement it might have derived from poliſhed - 
ſtrangers, the taſte and fertile genius of the Troubadours, 
foſtered by the countenance and elegance of the brilliant 
courts and ſplendid nobility of Provence, did not long 
leave theirs in the rough ſtate in which we find it in the 
ninth century. But the change having been gradual and 
almoſt imperceptible, the French hiſtorians have fixed 
no epocha for the tranſition of the Romance into the Pro- - 
vencal. That the former language had not received any 
conſiderable alteration in the twelfth century may be ga- 
thered from the compariſon in the appendix :. and that it 
{ill bore the ſame name, appears from the titles of ſeve- 
ral books which are ſaid to have been written in, or tranſ- - 
lated into, the Romance. But though mention is made - 


(i) Eloq, Ital. p. 44+ 
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of that name even after this zra, yet upon examining 
impartially what is given us for that language in this 
period, it will be found ſo different from the Romance 
-of the ninth century, that to trace it any further would 
be both a vain and an extravagant purſuit. 
Admitting, however, the univerſal uſe of the Romance 
all over France down to the twelfth century, which no 
French author hath yet doubted or denied; and allowing 
that what the writers of thoſe times fay of the Gallic is 
to be underſtood of the Romance, as appears from chro- 
nological proofs, and the expreſſions of ſeveral authors 
prior to the fifth century); who, by diſtinguiſhing the 
Gallic both from the Latin and the Celtic, plainly indi- 
cate that they thereby mean the Romance, thoſe being 
the only three languages which, before the invaſion of 
the Franks, could pofſibly have been ſpoken, or even 
underſtood in Gaul: admitting theſe premiſes, I ſay, it 
neceſſarily follows, that the language introduced into 
England under ALFRED, and afterwards more univerſally 
eſtabliſhed by EDWARD the Confeffor, and WILLIAM the 
Conqueror, muſt have been an emanation of the Ro- 
mance, very near akin to that of the abovementioned 
bath, and conſequently to that which 1 is now ſpoken in 
the Alps. 

The intercourſe between Britain and Gaul is known 
to have been of a very early date; for even in the firſt 
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(=) Fidei commiſſa quocunque Sermone relinqui poſſunt, non ſolum Latino 
vel Græco, ſed etiam Punico vel Gallicans. Digeſt. I. xxii. tit. 1.4 11. 


- Tu autem vel Cultice, vel fi mavis Gallice, loquere. sur. sEV. Dial. i. 5 6. 
ſub fin. 
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century we find, that the Britiſh lawyers derived the 
greateſt part of their knowledge from thoſe of the con- 
tinent ; whilit, on the other hand, the Gallic Druids 
are bon to have reſorted to Britain for inſtruction in 
their myſterious rites. The Britons, therefore, could not 
be totally ignorant of the Gallic language. And hence 
it will appear, that GRIMBALD, JOHN, and the other doc- 
tors, introduced by ALFRED O, could find no great diffi- 
culty in propagating their native tongue in this iſland;. 
which tongue, at that interval of time, could only be the 
true Romance, ſince they were cotemporaries with LEWIS 
the Germanic. 

That the Romance was almoft univerfalty underſtood 
in this kingdom under EDWARD the Confeffor, it being 
not only uſed. at court, but frequently at the bar, and: 
even ſometimes. in the pulpit, is a fact too well known 
and atteſted '*) to need my further authenticating it with 
ſuperfluous arguments and teſtimonies. 

DUCLOos, in his Hiſtory of the Gallic Romancec-), gives 
the abovementioned oath of LEwis as the firſt monu- 
ment of that language. The ſecond he mentions is the. 
code of laws of WILLIAM the Conquerors), whom the 
leaſt proficient in the Engliſh hiſtory knows to have ren= 
dered his language almoſt univerſal in this kingdom. 


* 1 0 —_ 9 | maar * ”'S * % —_— * S te. * 


(x) Gallia Caufidicos docuit facunda Britannos. ju v. Sat. xv. 14 1. 
(y) WII LIAN of Malmsb. I. ii. c. 4. 

(2) 1ER. paffim. DU CHESNE, tom. ii, 

(a) Mem, des Inſcrip. tom. xvii. p. 179. 


(5) wiLKins, Leges Anglo-Sax. 
6 How 
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How little progreſs it had yet made towards the modern 
French; and how great an affinity it till bore with the 
preſent Romanſh of the Griſons, will appear from the 

-annexed tranſlation of the firſt F of theſe laws 

into the latter tongue (0. 

If we may credit DU N GEV, who grounds his aſſer- 
tion upon various inſtruments of the kings of Scotland 
during the twelfth century, the Romance had alſo pene- 
trated into that kingdom before that period. 

The ſame corruption, or coaleſcence, which gave riſe 

to the Gallic Romance, and to that of the Grifons, muſt 
alſo have produced in Italy a language, if not perfectly 
fimilar, at leaſt greatly approaching to thoſe two idioms. 

Nor did it want its Northern nations to contribute what 

the two other branches derived from that ſource h. But 
be the origin what it will, certain it is, chat: a jargon very 

different from either the Latin or the Italian was ſpoken 
in Italy from the time of the irruptions of the barbarians 
to the ſucceſsful labours of DANTE and PETRARCA; that 
this jargon was uſually called the vu idiom; but that 

SPERONI , the father of Italian literature, and others, fre- 
quently call it the common Italian Romance. And if FoN- 
'TANINT'S (z) authorities be ſufficient, it appears that even 
the Gallic Romance, by the reſidence of the Papal Court 


(c) Append. N* II. 
(4) Præf. Gloſſ. n. xxi. 
(e) FONTANINI, p. 4. 


(f) sPERON. Dial. paſſin, Conf. MENAGE) Orig. della Ling. Ital, voce 
ROMANZA. 


(g) FONT. p. 17. 
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at AVIGNON, and from other cauſes, made its way into 
Italy before it was poliſhed into the Provencal. 

As to Naples and Sicily, the expulſion of the Saracens 
by the Normans, under ROBERT GUISCARD in 1059, 
muſt have produced in that country nearly the ſame ef- 
fect, a ſimilar event ſoon after brought about in England. 
And in fact we have the authority of WILLIAM of Apu- 
lia's) to prove, that the conquerors uſed all their efforts 
to propagate their language and manners among the na- 
tives, that they might ever after be confidered only as 
one people. And HUGO FALCLAND( relates, that in the 
year I150, Count HENRY refuſed to take upon him the 
management of public affairs, under pretence of not 
knowing the language of the French; which, he adds, 
was abſolutely neceſſary at court. | 
That the language of the Romans penetrated very 
early into Spain, appears moſt evidently from a paſſage 
in STRABO(#, who aſſerts, that the Turditani inha- 
biting the banks of the Boetis, now the Guadalquivir, 
forgot their original tongue, and adopted that of the 
conquerors. 'That the Romance was uſed there in the 
fourteenth century appears from a correſpondence be- 
tween ST. VINCENT of Ferrieres and Don MARTIN, ſon 
of PETER the IVth of Arragon; and that this language 
muſt once have been common in that kingdom appears 
manifeſtly from the preſent name of the Spaniſh, which 


(5) MuRaAT, Script. Ital. tom. v. p. 265 (i) Thid, tom. vii. p. 322. 
D (1) MABILL. an. I. 64. n. 124. ä 
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How little progreſs it had yet made towards the modern 
French; and how great an affinity it ſtill bore with the 
preſent Romanſh of the Griſons, will appear from the 
-annexed tranſlation of the firſt Paragraph of theſe laws 
into the latter tongue 0. 
| If we may credit DU CANGEs), who grounds his aſſer- 
tion upon various inſtruments of the kings of Scotland 
during the twelfth century, the Romance had alſo pene- 
trated into that kingdom before that period. 
The ſame corruption, or coaleſcence, which gave riſe 
to the Gallic Romance, and to that of the Griſons, muſt 
alſo have produced in Italy a language, if not perfectly 
fimilar, at leaſt greatly approaching to thoſe two idioms. 
Nor did it want its Northern nations to contribute what 
the two other branches derived from that fource-). But 
be the origin what it will, certain it is, that a jargon very 
different from either the Latin or the Italian was ſpoken 
in Italy from the time of the irruptions of the barbarians 
to the ſucceſsful labours of DANTE and PETRARCA; that 
this jargon was uſually called the vu/gar idiom; but that 
SPERONI H, the father of Italian literature, and others, fre- 
quently call it the common Italian Romance. And if rox- 
'TANINT'S (z) authorities be ſufficient, it appears that even 
the Gallic Romance, by the reſidence of the Papal Court 
(c) Append, Ne II. 
(4) Præf. Gloſſ. n. xxi. 
(e) FONTANINI, p. 4. 


(f) sPERON. Dial. paſſim.—Conf. MEN ACE, Orig. della Ling. Ital. voce 


ROMANZA. 
(g) FONT. p. 17. 
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at AVIGNON, and from other cauſes, made its way into 
Italy before it was poliſhed into the Provencal. 

As to Naples and Sicily, the expulſion of the Saracens 
by the Normans, under ROBERT GUISCARD in I059, 
muſt have produced in that country nearly the ſame ef- 
fect, a ſimilar event ſoon after brought about in England. 
And in fact we have the authority of WILLIAM of Apu- 
lia'#) to prove, that the conquerors uſed all their efforts 
to propagate their language and manners among the na- 
tives, that they might ever after be confidered only as 
one people. And HUGO FALCLAND(? relates, that in the 
year 11 50, Count HENRY refuſed to take upon him the 
management of public affairs, under pretence of not 
knowing the language of the French; which, he adds, 
was abſolutely neceflary at court. | 

That the language of the Romans penetrated very 
early into Spain, appears moſt evidently from a paſſage 
in STRABO(®, who aſſerts, that the Turditani inha- 
biting the banks of the Boetis, now. the Guadalquivir, 
forgot their original tongue, and adopted that of the 
conquerors, That the Romance was uſed there in the 
tourteenth century appears from a correſpondence be- 
tween ST. VINCENT of Ferrieres and Don MARTIN, fon 
of PETER the IVth of Arragon; and that this language 
muſt once have been common in that kingdom appears 
manifeſtly from the preſent name of the Spaniſh, which 


(5) MuRaT, Script. Ital. tom. v. p. 255 (i) Thid, tom. vii. p. 322. 
(4) Lib. iii. (1) MABILL. an. I. 64. n. 124. | 
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is ſtill uſually called Romance . Theſe circumſtance; 
conſidered, I am not ſo much inclined to diſcredit a fag 
related by MABILLON ("), who ſays, that in the eighth cen- 
tury a paralytic Spaniard, on paying his devotions at the 
tomb of a {aint in the church of Fulda, converſed with: 
monk of that abbey, who, becau/e be was an Italian, un- 
derftood the language of the Spaniard. Neither does an 
oral tradition I heard ſome time ago appear now ſo ab- 
furd to me, as it did whenit was firſt related to me, which 
ſays, that two Catalonians travelling over the Alps, were 
not a little ſurprized when they came into the Griſons 
to find that their native tongue was underſtood by the 
inhabitants, and that they could comprehend moſt of the 
language of that country. 

The univerſality of the Romance in the French do- 
minions during the eleventh century, alſo accounts for 
its introduction in Paleſtine and many other parts of the 
Levant by GODFREY DE BOUILLON, and the multitude of 
adventurers who engaged under him in the Cruſade. 
The affizes or laws of Jeruſalem, and thoſe of Cyprus 
are fHanding monuments of the footing that language 
had obtained in thoſe parts; and if we may truſt a Spaniſh 
biſtorian of ſome reputation ci who reſided in Greece in 
the thirteenth century, the Athenians and the inhabi- 
tants of Morea ſpoke at that time the ſame language that 
was uſed in France. And there is great reaſon to im 


(n) okozco, Tel, Caſtill. voce Romancte—Conf, cxxsciMs, Volg · Por. 
„ (n) AQt. Ben. Sæc. 3, Ps 2. P. 258. 
(00 ATM. MONTANERO Chronica de JUAN I. 
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| gine, that the affinity the Lingua Franca bears to the 

French and Italian is intirely to be derived from the Ro- 

mance, which was once commonly uſed in the ports of 
the Levant. The heroic atchievements and gallantry of 
the Knights of the Croſs alſo gave riſe to the ſwarm of 
fabulous narratives; which, though not an invention of 
thoſe days, were yet, from the name of the language in 
which they were written, ever after diſtinguiſhed by the 


appellation of Romances c. 

mall now conclude this letter by obſerving, that far 
from preſuming that the Romance hath been preſerved ſo 
near its primitive ſtate only in the country of the Gri- 
ſons, there is great reaſon to ſuppoſe that it ſtill exiſts in 
ſeveral other remote and unfrequented parts. When 
FONTANINI informs us (2) that the ancient Romance is 
now ſpoken in the country of the Griſons, he adds, that 
it is alſo the common dialect of the Friuleſe, and of ſome 
diſtricts in Savoy bordering upon the Dauphine. And 
RIVET (-) ſeriouſly undertakes to prove, that the Patois of 
ſeveral parts of the Limouſm, Quercy, and Auvergne 
(which in fact agrees ſingularly with the Romanſb of the 
Griſons) is the very Romance of eight centuries ago. 
Neither do I doubt but what ſome inquiſitive traveller 


might ſtill meet with manifeſt traces of it in many parts 


of the Pyrenzans and other mountainous regions of 
Spain, where the Moors and other invaders have never 
penetrated. I have the honour to be, &c. 


( nor, Orig. des Rom. p. 126. ed. 1678. 
(4) P. 43, 44. (4) Hiſt. Litt. de la Fr. tom. vii p. 22. 
X 2 | | A P- 


"Mu 


+ 4 i Ks F F * kd a * . R whe. N v \ } WP 1 * * Lo y * 1 . TT” - by y a * * 4 
* 4 2 y A Y * 0 N * - . N 1 -w * 8 — 
. * — - g L 2 
* 3 9 o 7 * 2 = » \ - : 
* 4 s — 1 ) 5 : 4 | | 
« . > - - - o 
5 g F p — . = 
. = 
. =_ — 7 _ "_—_ = = Pa. 
: * 
. 
W = 
= . : 
=- N ! P . * 
6 - 
? „ 
. ' - 


_ 5. Pro Famur da Deus, et pro il Chriſtian pobel, et noſt 


1. tum Deus ſapere et poſſe mihi donat, fic ſalvabo ego 
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N' I. Oath of LEW1s the Germanic. 


Latin from which the Romances are derived, 2. Gallic Romance in which 
the oath was taken. 3 French of the twelfth century. 4. Romanſhof 
Engadine, called Ladin. 8, Romanſh of both dialects. 


1. Pro Dei amore, et pro Chriſtiano populo, et noſtro 
2. Pro Deu amur, et pro Chriftian poblo, et nofire 
3. Por Deu amor, et por Chriſtian pople, et noſtre 
4. Per amur da Dieu, et per il Chriftian poevel, et noſs 


r. communi falvamento, de iſta die in abante, in quan- 
2. commun ſalvament, di di en avant, in quant 
3. commun falvament, de ſte di en avant, en quant 
4. commun ſaluament, da qui di in avant, in quant 
5. commun falvament, diſt di en avant, in quant 


2. Deus ſavuir et podir me dunat, fi ſaluarai 40 
3. Deu ſaveir et por me donne, fi falvarai je 
4. Dieu ſavair et podain miduna, ſbi ſaluaro ei 
5. Deus ſavir et podir m' dunat, ſhi ſalvaro io 


1. ecciſtum meum fratrem KARLUM, et in adjutum ero 

2. ci meon fradre KARLO,, et in adjudab er 

„% 

4. qui mieu frar CARLO, ef in adgind li ſaro 

5. quiſt meu fradr carr,, et in adjudh faro 
4 


I. In 


prone Date: 2 If 37 

I. in quaque una cauſa, fic quomodo homo per directum | 
asm cadbuna' coſa, ff cim om fer drei 
z. en , caſcune coſe, i cum om per dreict 
4.in chiaduna cbiaſſu, ſbi ſcho Phom per adrett 
z. in caduna coſa, fi com om. per drett 


t. ſuum fratrem ſalvare debet, in hoc quod ille mihi 
2. ſon fardre ſalvar dis, in o quid il mne 
3. ſon frere falver diſt, en o qui ii me 
4. eu frar ſalvar dueſs, in que ch! a n 
ſeu frad'r falvar deſs, in que chet me 


I, alterum fic faceret; et ab Lothario nullum placitum 
2. auręgſi fazet; et ab Ludber nul plaid 
3. altreſi faſcet; et a Lothaire nul plaid 
4. altre fadicbeſs; et da Lothar mai non prendrò io un 
5. altreſi fazeſs; et da N nul Plaid mat - 


I, nunquam prehendam quod meo volleeccifti raeo fratri 
2. numquam prindrai qui meon vol ci meon fradre 
3. nonques prendrai qui par mon voil a cift mon frere 
4. pled che con mien volair a quis mien frar- 
5. non prendrò che con meu voler a quiſt meu frad r: 


F. KARLO in damno fit... 
2. KARLE in damno ſit. 

3. KARLE en dam ſeit. 

4. CARLO /ai in damn. 

S. CARL in damn ſia. 


N* II. 
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x. II. The firſt n of the Laws of WILLIAM we 
J | Conqueror. 


1. The Latin tranſlation. 2. The French original. 3. A tranſlation 


into the Romanſh of both GaleQts. 


1. Hz fant Login et Conſuetudines quas WILLELMUS Rex 
2. Ce ſont les Leis et les Cuſtumes que li Reis WILLIAM grantut 
3. Que ſun las Leias els Cuſtums que il Rei WILLELM ga- 


1. conceſſit toto populo Angliz poſt ſubactam terram. 
2. a tut le peuple de Engleterre apres le conqueſt de la terre. 
3. rantit a tut il poevel d Engelterra dapo il conquiſt della 


1. Eædem ſunt quas EDWARDUS Rex Cognatus ejus obſer- 
2. Ice les meiſmes que le Reis EDWARD ſun Caſin tint 
3. terra. E ſun las medemas que il ReigeDWaRD ſeucuſrin 


1. vavit ante eum. Scilicet: Pax Sanctæ Eccleſiæ, 
2. devant lui. Co ft a ſaveir: Pais a. Sainte Eglise, 
3. tenet avant el. Co es da ſavir: Pæſn alla Sainta Ba- 


1. cujuſcunque foris facturæ quis reus fit hoc tempore, et 
2. de quel for fait que home out fait en cel tens, ei 
3. ſelga-), da quel sfarfatt que om a fatt en que temp, et 


1. venire poteſt ad ſanctam Eccleſiam, pacem habeat vitæ 
2. i pout venir a ſainte Egliſe, out pais de vie 
3. il pout venir alla Sainta Baſelga, haun pæſn da vitta 


(a) The word Ecclefia being more modern in the Latin tongue than Baſ- 
lica, the Romanſh word Baſelga derived from the latter is an additional proof of 
the antiquity of this language, 

et 


the Romanſh Language. 
1. et membri. Et fi quis injecerit manum in eum qui 
2. et de membre. E ſe alquons meift main en celui qui 
z. et da members. E fi alcun metta man a quel que la 


1. matrem Eccleſiam quzfierit, five fit Abbatia five 
2.1a mere Egliſe requireit, ſe ceo fuſt u Abbeie u 
z. mamma Baſelga requira, quella fuſs Abbatia u 


1. Eccleſia religionis, reddat eum quem abſtulerit et 
2. Egliſe de religion, rendiſt ce que il javereit pris 
3. Baſelga da religiun, renda que qwel ſavares prais, et 


3. cent folds da sfarfatt, et alla mamma Baſelga da 


I. parochiali2 oſolidos, et capellz1 oſolidos: Et qui fregerit 
2. paroifſe 20 /olds, e de Chapelle 10. ſolds. E que enfraiant 
3. parochiaa oſolds, e da capella Io folds: E que infrignand 


I. pacem Regis in Merchenelega 1 oo ſolidis emendet; 
2. la pais le Rei en Merchenelae loo /olds les amendes; 
3. Ia pzſh del Rei in Merchenelae 100 folds damenda; 


I. ſimiliter de compenſatione homicidii et de inſidiis 
2. altreſ de Heinfare e de aweit 
3. altreſi della compenſatiun del omicidii et inſidias 
I. præcogitatis. 

2. purpenſ/ed. 

3. Perpenſadas. 
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1. centum ſolidos nomine forisfacture, et matri Eccleſiæ 
2. e cent fols de forfait, e de Mer Egliſe de 
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| VIII. 4A Supplement to a Paper, entitled, Obſervations on 
tbe Population of Mancheſter), By Thomas Percival, 
M. D. F. R. and A. S. | 


\ 


TO THE REV. DR. HORSLEY. 


R. Dec. 14, ; 
. 


PAINFUL nervous complaint in my 
eyes, with which I have been troubled a 
few days, lays me under the neceſſity of writing to you 
by an amanuen/is. I beg leave to return you my beſt 
thanks for your kind attention to my Memoir. If you 
think the following additions of importance, you are at 
 Hberty to annex them to it ). 


I have the honour to be, &c. 


FROM the table of the number of males and females 
baptized in different places it appears--), that the propor- 
tion of males to females baptized is nearly as 13 to 12, 
agreeable to the calculation of Mr. DERHAM; but the ſuc- 
ceeding ones ſhew, the number of females alive conſi- 
derably exceed the number of males, in a variety of 
places; and that the widows are almoſt double the num- 
ber of widowers. 


{a) See Philoſoph. Tranſactions, vol. LXV. art. xx1n. 
(b) Theſe papers came too late to my hands to be inſerted in the laſt publi- 
cation. $. HORSLEY. 


(e] See Philoſoph. Tranſ. vol. LXV. p 333. 


A com- 


in different places. 
Places. Males, 
Mancheſter, 10 548 
Salford, 2248 
Townſhips of ditto, 947 
Pariſh of Mancheſter, 694.2 
Bolton, - 2159 
Little Bolton, 361 
Monton, 196 
Hale, 140 
Horwich, I49 
Darwen, g9oo 
Cockey, 320 
Chowbent, 554 
Ackworth, 
Eaſtham, 
Chinley, 
Brownſide, 
Bugsworth, 
Aſhton under Line, 
Pariſh of ditto, 
Tattenhall pariſh, 
Waverton pariſh, 
Total, 
Vor. LXVI, Y 
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as 


A com parative view of the numbers of males and females 


- 
K " 
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A comparative view of the number of widowers and 
widows in different places. 


Places. | Widowers. Widows, 
Mancheſter, - | 432 I 064 


Salford, 89 149 
Townſhip of ditto, 21 42 
Pariſh of Mancheſter, 232 315 
Monton, 14 13 
Hale. 0 8 12 
Horwich, | . 9 
Darwen, 30 

Cockey, 17 

Chawbent, _ 26 

Chinley, Brownſide, and Bugſworth, 1 5 

Aſhton under Line, 50 

Pariſh of ditto, , 3 

Total, . | 1003 1915 


Let no arguments in favour of polygamy be draun 
from theſe tables. The practice is brutal; deſtructive to 
friendſhip and moral ſentiment; inconſiſtent with one 
great end of marriage, the education of children; and 
fubverſive of the natural rights of more than half of the 


ſpecics 


— Higher of the genial bed by far. 
« And with myſterious reverence I deem.” MILTON: 
No! 


Nor is this tyranny of man over the weaker, but more 
amiable ſex fayourable to population. For notwith- 
landing the number of females in the world may conſi- 
derably exceed the number of males, yet there are more 
men capable of propagating their ſpecies, than women 
capable of bearing children. This painful office gra- 
dually becomes more dangerous and leſs frequent as the 
rigidneſs of the fibres increaſes, and ceaſes intirely at the 
age of fifty. The fatality of it is thus wiſely obviated, 
and the comforts of declining lite are not interrupted by. 
the arduous toil of nurſing. An inſtitution, therefore, 
which confines in ſervile bondage to one uſurper, many 
females in the prime of youth, muſt leave numbers deſti- 
tuteof the means, which nature hath pointed out, for per- 
petuating and increaſing the race of mankind.” And it is 
a fact well known, that Armenia, in which a plurality 
of wives is not allowed, abounds more with inhabitants 
than ny other province of the Turkiſh OR" 115 


P. S. Since the preceding paper was written, the rev. 
Mr. RA DbDOck hath favoured me with a ſurvey of the 
town and pariſh of Aſhton under Line, diſtant about 
eight miles from Mancheſter. The intra cory of 
manufacturers and farmers. _ 
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An enumeration of the inhabitants of the town and pariſh 
of Aſhton under Line, made in 1775. 


Inhabitants, 
Houſes, 
Families, 
Males, 
Females, 
Married, 
Widowers, 
Widows, 
Under five years of age, 
From five to ten, | 
ten to twenty, 
twenty to fifty, 
fifty to ſeventy, 
ſeventy to ninety, 


Town. 


2859 
553 
599 

1406 

1453 

982 
50 
81 

509 
396 
541 

1044 

307 


62 


* 


The rev. Dr. PEPLOE, chancellor of the dioceſe of 
Cheſter, has honoured me with the following account of 


and labourers. 


the pariſhes of Waverton and Tattenhall, both in the 
neighbourhood of Cheſter. The inhabitants are farmers 


— 5 
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An enumeration of the inhabitants of Tattenhall, made 
in Auguſt, 1774, by the rev. BrICE STORR, curate. 


Inhabited houſes, 
Uninhabited ditto, 
Heads of families, 


148 
2 


176 


Aged above 14 years, 462 
Men and boys, 382 
Women and girls, 399 


1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 

1772 

1773 


Inhabited houſes, 

Vninhabited ditto, 

Heads of families, 

Aged above 14 years, 
Men and boys, 

Women and girls, 

Chriſtenings. 
1764 
1765 ; 26 
1766 I7 
1767 18 
1768 22 
1769 CL 
1770 | 20 
1771 23 
1772 18 
1773 — 
193 


9 


166 Dy. prncivit of Popwarich. 


An enumeration of the inhabitants of Waverton, made 
in Auguſt, 177 4, by the rev. Mr. p1ssETT, miniſter of 
the pariſh. Fg | 


ln the valuable work which I have ſo often quoted, 
Dr. PRICE hath given many convincing and melancholy 
proofs of the declining ſtate of population in this king: 


dom. The growth of large towns; the prevalence of 
vice 


— ww > r N89” Wy aw wm e 


* 


f 
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| _ and luxury; the diſcouragements to marriage; the 


deſtruction of cottages; and various other cauſes have 
the moſt untavourable influence on the increaſe of man- 
kind. But it is to be hoped, that theſe evils do not uni- 
verſally prevail; and that even ſome good may ariſe from 
them to check their baneful effects. Certain it is, that in 
this part of England the inhabitants multiply with great 
rapidity : and though the increaſe may be chiefly owing - 
to recruits drawn from other counties, yet the flouriſh- 
ing ſtate of our manufactures cannot fail to promote po- 
pulation, by affording plentiful means of ſubſiſtence to 
the poor. The biſhop of Cheſter informs me, that in 
various pariſh regiſters which he has conſulted, the births, 
have progreſſively become more numerous from gene- 
ration to generation. At Boxley in Kent, where his 
lordſhip was vicar, he divided the times, from the com- 
mencement of the reign of queen ELIZABETH, into pe- 
riods of twenty-one years; and found, that the number 
of births in the firſt period was 3 10, and in the laſt 325 
The increaſe was gradual through the whole time. 


— 


Mancheſter, 
Sept. 20, 1775. 


Dr. scorr n Atbmatic Pitt. 
© a _ 4. ho p | 1 4 | 
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IX. Violent Afthmatic Fits, occaſioned by the Effluvia of 
Ipecacoanha. By William Scott, M. D. of Stamford- 
ham, Northumberland. 


R. Dec. 21, 


_— RS. S. of Stamfordham, in Northumber- 


4% land, married a perſon of the medical 
faculty in the year 17 59, being then about twenty-ſix 
years of age. She had been always remarkably healthy 
before that period, and quite free from all nervous or 
other complaints, except a trifling nervous head-ach that 
uſed to affect her temples and forehead, ſometimes for a 
night or fo, about the time of her menſtruation. The 
_ firſt year or two after marriage ſhe enjoyed her uſual 
good health and ſpirits in general; but at times ſhe was 
afflicted with a very troubleſome ſhortneſs of breathing, 
attended with a remarkable ſtricture about her throat and 
breaſt, and with a particular kind of wheezing noiſe. Theſe 
fits came on very ſuddenly, and without any previous 
cauſe that at firſt could be aſſigned; and were often ſo vio- 
lent as to threaten immediate ſuffocation. The duration 
of them was uncertain, ſometimes longer and ſometimes 
ſhorter; but in general they went off in twoor three days, 
and commonly with a ſpitting of a tough phlegm, which, 
ſhe ſaid, had a diſagreeable metallic taſte. When theſe fits 


were off, ſhe enjoyed heruſual good health and ſpirits : had 
2 _ chil 
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children; but faffered as little as ay woman could dan ei- 
ther in breeding or lying - in; and it was not obſerved, that 
ſhe was more ſubject to theſe fits when with child than 

at other times. She was blooded, and took ſome common 
| pectoral medicines for them; but without any benefit. 
About a year and a half, or two years, after her marriage, 
ſhe told her huſband, that ſhe obſerved theſe fits always 
attacked her when any ecacoanba was powdered in his 
thop; and that ſhe was certain the effluvia of that medi- 
cine immediately brought them on. This was looked 
upon at firſt as a fancy, and little regard paid to it for 
ſome time. However, frequently after this, when any of 
that medicine was powdering or putting up, ſhe ufed im- 
mediately to call out, perhaps from a different room, that 
ſhe found the ipecacoanba, and that they would fee her 
immediately affected by it. This I, and ſeveral others, 
ſaw frequently happen as ſhe had ſaid; ſo that we were at 
laſt convinced, to a demonſtration, that the effluvia of 
the medicine, ſome how or other, ſo affected her nerves, - 
as to bring on a very great and remarkable degree of 
ipaſm all about her throat and breaſt. Having thus 
had ſeveral repeated proofs of the effects the medicine 
had upon her, great precaution was therefore taken for 
leveral years never to pound any of it, but to purchaſe it 
powdered; and alſo care was taken, when weighing or 
putting any of it up, to ſend her out of the way, or to 
lome diſtant part of the houſe. By theſe means ſhe was - 
2 Pretty clear of it for ſeven or eight years . 
during which time ſlie enjoyed perfect good health. 
Vo L. LXVI. J. Betwixt 


% Di: Sören anne F. 
etwirt nine and ten o clock in the evening, June 3, 
17% 5, her huſband happening to have got a quantity of 
the pu. ipecacoauba home, without confidering opened 
it out; and put it into a bottle: his wife not being far off 
at the time, and then in perfect good health, imme- 
diately, almoſt even before it was got quite into the bot- 
tle, called out that ſhe felt the pecacoanha affect her 
throat; on which ſhe was immediately ſeized with the 
ſtricture upon her breaſt and difficulty of breathing, 
She. was adviſed to walk out into the air, to try if that 
would remove it; but it had little or no effect. She went 
ta-hed; ſome little time afterwards; was exceedingly ill 
Al night; and betwixt two and three o'clock next morn- 
ing.;(June/4th) I ſaw her, when ſhe was gaſping for 
breath at a window, was as pale as death, her pulſe ſcarce 
to be felt, and in ſhort ſeemed evidently to be in the u- 
moſt danger of ſuffocation. She had ſeven or eight 
dunces of blood taken from her arm, her feet put into 
Warm water, an anodyne draught with ſeven or eight 
drops of laudamum given her, and took frequently a ta- 
ble ſpoonful of oil of almonds. None of theſe ſeemed 
to have the leaſt effect: and ſhe continued much in the 
ſame way, with few or no intervals of eaſe, till about nine 
ofclock that morning; when, being in a manner almoſt 
exhauſted, ſhe fell into a kind of diſturbed ſleep, the diffi- 
culty of breathing with a wheezing noiſe ſtill continu- 
ing with little abatement. She flept ſome little time, and got 
out of bed again about eleven o'clock that forenoon ; her 


n. ſtill very difficult, and her eyes looked red and 
6 a little 


r 
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2 little inflamed; After ſhe: got up ſhe decnthe ef 
tance! the afternoon, and it was then ſuppoſed well 
go off. Dr. BROWN; an eminent phyſician off Neweaftle 
upon Tyne, happening to be in the neighbourhood, 
called upon Mrs. S.; and being told what had happened, 
id he had known a caſe, pretty much ſimilar, from the 
fame cauſe; and hoped, as ſhe then ſeemed better, it 
would ſoon go off; recommended to her riding out as 
ſoon ſhe was able, and to be kept open. Towards bed - 
time the ſame evening (June 4th) the difficulty of 
breathing returned, and ſhe was again exceedingly ill alt 
night; had flannel cloths wrung out of warm water ap- 
plied to her feet, breaſt, and throat, with little or no ad- 
vantage; was blooded- again about four o'clock next 
morning (June 5th), and had alfo a bliſter applied to the 
back part of her neck, ſtill continuing to take now and 
then a ſpoonful of the oil of almonds. She again fell 
into ſome ſleep about nine in the morning, and conti- 
nued in bed till betwixt eleven and twelve: got up; atid 
was again a little eaſier during the day; but at night was 
as bad as ever. And the ſame ſcene was continued fot 
eight days and nights ſucceſſively; that is, ſhe was ger 
nerally a little eaſier from about eleven o'clock of the 
forenoon, although ſtill far from well, till towards ten 
or eleven at night, when the ſhortneſs of breathing al- 
ways returned very violently. However, after eight 
days ſhe began to get better reſt at nights; the afthma- 
tic fits were neither ſo long nor ſo violent; and in about 
fourteen days from the accident were almoſt entirely 


2 2 gone 


7. 


— 
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gone off; and at the writing of this letter, Auguſt I, 
4775, although ſhe-is now in very good health, ſhe has 
not yet quite recovered her ufual fleſh, ſtrength, and co- 
jour. Beſides the abovementioned medicines, ſhe took 
at times, during the firſt eight days, ſmall quantities of 
an emulſion of /perms cetr, lac. ammoniac. and ſucc. l. 
quorit.; had a doſe of cooling phyſic; rode and walked 
out a little ſometimes; had a few anodyne draughts with 
ſeven. or eight drops of /audanum; but it could not be 
obſerved that ſhe got any benefit from them, except that 
ſhe ſometimes thought the oil of almonds gave her a little 
eaſe. She had a ſlight appearance of the men/es about four 
or five days after the accident happened, although it was 
then only about the middle of the uſual period; coughed 
up at times ſome ſmall quantities of blood, and had alfo 
ſome mixed with her ſtools and.urine. The reaſon why 
the laudanum, the moſt effectual and univerſal anti- ſpaſ- 
modic, was uſed in ſuch ſmall quantities, was, that it was 
known before that, ſhe could never bear above eight or 
nine drops of it, as the common doſe uſed to affect her 
with violent ſickneſs at ſtomach, giddineſs and pain in 
her head, 8c. to ſo great a degree, that for ſome years 
paſt, ſhe neither would take, nor durſt her huſband ad- 
miniſter, a larger doſe to her. At the time the above 
accident happened, ſhe was neither with child, nor had 
had any for ſome years before. 
The above effects of ipecacoanba, I believe, very ſel- 
dom happen, and no doubt ariſe from ſome peculiarity 
of conſtitution. Medical writers, at leaſt as far as I can 
recollect 


A 
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recollect at preſent, ſeem to have taken little 
of its ever producing ſuch an effect as the 4 
cer, however, if I remember right, mente 8 
ducing aſthmas; but then he ſeems to mean, that it 2 
chat effect ſometimes when taken e, but not by 
means of its effluvia. 

Mr. LEIGHTON, a reputable ſurgeon add ecetra in 
Newcaſtle, told me, that the effluvia of ipecacoanba had 
the very ſame effect upon his wife, as it is above de- 
ſcribed to have had upon Mrs. S.; and that he had once, 
in particular, very near loſt her from havin 8 ſome of 1 it 
powdered in his ſhop. 

The ipecacoanba which had the above effects upo 
Mrs. S. was the common officinal aſh-coloured or | grey 
Mrs. S. has now (OR. 20; 1775) quite recovered ber 
fleſh, ſtrength, colour, &c. I have ſometimes thou ght 
fnce, that perhaps muſk in pretty large doſes r mi ght have. 
been of ſervice to her. F 
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X. An Account of the Succeſs of ſome Attempts to freeze 
_  Qvyichſiboer, at Albany Fort, in Hudſon's Bay, in the 

Year 1775: with Obſervations on the Dippin g-necdli. 
By Thomas Hutchins, Bene in a Letter to Dr. Maty, 
_ R. S. 


TO DR MAT Y. 


| Albany Fort, Hudſon's Bar, 
31 R. Augult, 28, 2775. , 


R. Dec. 21, Þ HAD made two or three more obſervations 
on the dipping-needle, but a violent fit of 
' fiekneſs, which hath for ſome time attended me, and 
the having miſlaid many of my papers oblige me to ſend 
only theſe few to the Royal Society. I can aſſure you 
they were made with all poſſible circumſpection. I have 
ſent home the inſtruments by Captain CHRISTOPHER as 
deſired, and incloſe his receipt for them. The meteoro- 
logical remarks have been made at all the places within 
my juriſdiction. I am very ſorry not to be able this year 
to ſend home thoſe from Albany, becauſe time will not 
permit me to copy them fair, and the ill ſtate of my 
health prevents it being done ſooner; but they ſhall cer- 
tainly be ſent next year. The ſnow in my receiver 
during the whole winter was 64: inches. 


Agree able 


ö According to the inſtructions you were ſo obliging to 
. give me, concerning the congelation of quickſilver by 
cold, I made my firſt attempt to produce that extraordi- 


nary phænomenon on the 19th January, 1775. The 


immerſed them both together in a large tea cup filled with 


ſnow was diflolved; but finding it did not cover the bulbs, I 
added more ſnow and ſpirit until the bulbs were entirely 


quickſilver ſubſided very gradually to 1307, and. then 


moved both the thermometers into it; but found the 


graduated by Meſſ. NAIRNE and BLUNT, London, had 
riſen in the removal to x10? below o. As the mixture 
in this ſecond cup did not cover the bulbs, I added more as 
before, and alſo poured ſome out of the firſt cup. The 
ipare tube, graduated by myſelf, ſtood in this cup at 
I30*; but the ſtandard fell deliberately to 263, where 
it ſtood again. I therefore prepared a third cup as be- 


when immerſed it fell very ſwiftly: that in the ſpare 


ſcended much quicker than before, until it came to 4 
= after; 
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thermometer at eight o'clock in the morning was at 
37e below o; but between ten and eleven it ſtood at 
28%. I took the ſame thermometer and the beſt ſpare 
tube I had, which admitted only of 2 50* below o, and 


ſnow, and poured on H. nitri fumans Glauberi until the 


covered in the mixture, which was now liquified: the 


ſtopped. I had another cup at hand, and mixed ſome 
ſnow and ſpirit in it ſo as to liquify the mixture, and re- 


ſtandard thermometer, by which I mean the inſtrument 


— 


fore; the quickſilver did not aſcend in the removal, but 


tube ſunk into the bulb, and that in the ſtandard de- 
oO. 
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after which it fell gently to 4 30˙5 and did not 8⁰ have! 
this point. As" this Was a greater degree of cold than 
that which Profeflor a AU ſaid guck filter would freeze 
atj-determined to break my ſpare tube, which was Ear 
iy dong by a ſtroke with a pair of ſciffars; the quick- 
filver in a fall of about fix inches was flattened, and ſome 
| globuli appeared at the bottom of a tea cup in which i it 
was received. This occaſioned Mr. Jarvis the ſurgeon, 
"who was ſo obliging as to aſſiſt me, to exclaim the quick- 
ſil ver was not frozen; but when he ſaw me repeatedly 
ftrike the cake with an hammer, and heard it give a 
deadiſh ſound like lead, as M. BRAuM juſtly expreſſes it, 
he receded from his firſt opinion. The quickſilver li- 
quified in about fix or ten ſeconds. The ſurface, when 
frozen, was finely poliſhed. I imagine the internal part 
of the globe was not frozen, and that the force of the fall 
having flattened it, might crack the external coat or ſhell 
of congealed quickfilver, and permit the globuli which! 
{aw to eſcape into the cup. On taking the ſtandard ther- 
mometer out of the mixture it fell x 0? lower than when 
the bulb was immerſed; but it ſoon began to aſcend, and 
being taken into my room, it roſe to 40 above o, when 
I replaced it a little before noon. The operation laſted 
about thirty or forty minutes. | 
Having ſucceeded thus far in my firſt attempt to freeze 
quick filver, I was anxious for another opportunity; but 
ſometimes buſineſs, and want of-a ſufficient degree of 
cold in the air at other times, obliged me to defer it until 
the 11th of February, which was very clear, and the 
ther- 
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thermometer ſtood at 36* below. o. beg the aper: 
ration exactly at forty-five minutes paſt eight: me inę 
ſtrument being at 287 was put inte n large tea-cup with 
the mixture as above, together with a ſpare tube, gra- 
duated by myſelf; the quickſilver in the lattet ſuhſided 
into the bulb, which was only 200“ below o; in the 
ſtandard thermometer it funk to 447 at fifty- mine mi- 
nutes after eight o'clock, which gave me great hopes ot 
ſucceeding {till better than in my firſt attempt, becauſe l 
had now a greater degree of cold in my firſt cup than I 
had before in my third. Finding it did not go any la wer, 
removed it into a fecand cup, prepared as before; but 
the quickſilver ſhewed no alteration in it. After waiting 
2 conſiderable time, I removed it into 4 third; hut in the 
removal, the quickfilver roſe to 380 below . I ima - 
gined I had put in too much ſpirit in proportion to the 
inow, and therefore added more of the latter, by which - 
means it ſubſided to 408*; and after ſtanding at this 
point for ſome time, it roſe to 406*; and foan after, at 
ten minutes after nine o'clock, it roſe with. great _— 

and full of bubbles, until it came to 160* above o, and 
in a minute after it reached the point of. boiling water 
On examining the inſtrument, I found the bulb cracked | 
and the quickſilver fluid, to my ſurprize and n , | 


| IE 1 ; | 
REMARKS. | anke | 


Ii imagine it is extremely difficult to aſcertain the exact 
degree at which quickſilver begins to freeze, becauſe 
no particular alteration or circumſtance points out the 
Vo I. LXVI. A a mo- 
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n, or even afterwards; for the 


| of  congelati 
vet in the tube till continues to fall, and hath the 


fame appearance as before, contrary to what we obſerve 
in water. I think, therefore, it can only be determined 
by breaking the glaſſes at different altitudes; but this 
would be both tedious and expenſive. However, were 
fpare tubes filled by the maker, and graduated by the 
operator, to be made uſe of, the expence would be leſs; 
but then i thoſe tubes will not admit of being gra- 
duated to a conſiderable diftance (ſuppoſe 10000 below 
o, the operator is obliged to put a thermometer, with a 
ſcale graduated by the inſtrument-maker, together with 
the other tube, into the mixture, to learn the degree of 
cold after the quickfilver in the ſpare tube, deſigned 
chiefly for the experiment, hath ſubſided into the bulb, 
as was my caſe. Profeſſor BRaum made it ſubſide even to 
I 50% which ſhews the fineneſs of the tubes he made 
uſe of. SY 3-5 - "> 5p 2 | $32 
Theſe, sin, are all the obſervations that much buſi- 
_ neſs, and an infirm ftate of health, permit me at this 
time to tranſmit to you. I with they were more worthy 
your attention. You are the beſt judge whether they 
will bear the inſpection of the Royal Society, and to your 
candour I ſubmit them. 1 propoſe making ſome more 
experiments this year, which I ſhall take a pleaſure in 
communicating; being, with great regard, 8c. 
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I took particular care in placing the inſtrument in the 
magnetic meridian, and was near four hours before I got 
it right. The obſervations employed me four hours 
more; and when they were finiſhed, I turned the index 
South, when the needle pointed at 89“ 56, or very near 
perpendicular. I cannot poflibly account for the dif- 
ferences, more eſpecially as I took ſo much pains to ren- 
der theſe obſervations correct. Ob- 
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55 Index Welt. 
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10 Poles changed, and index Weſt. 
50 
30 

30 
45 | : 
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weed the Don el. * 


May had LE ON vp 
o Index Weſt. 
9 2 't ah DV? 
45 1 | | „ i Ss ME 
15 Index Eaſt, * | E Of 
I5 4 
45 1 2 

30 Poles changed, index {till Eaſt. 
10 8 © 
79 45 Index weg. | 01 0d 9 
80 5 | 11 f 9 
79 40 | | 88 
Mean 797 28 575 


Theſe obſervations were made in the open ar; on a 
platform on the wy ol the fort. 80K. 
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XI. — Obtrinthis wh Nn bs f Auſtrian Ne. 
therlands in 1772 and 1773. Nathanael Pigot, 


"Efquire, F. R. S. Foreign Member of the” Academies i 
-Bruffets and Caen. In a Letter to the Reverend Neri 


Madel, Afronomer Royal, F. R. . 
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TO THE REV. NEVIL Kaori rz. 
bung. 
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IR, 
T RECEIVED, abouta month ago, the 


of your letter, and return YOU many t 

for the Greenwich obſervations, Which you, vs fo 
obliging to ſend me. I wait, with impatience, th 
lication of your journey into Scotland, Which Rm de 
very curious and intereſting. I beg of you, Sin, to 
e my reſpects to the Royal Society, Ta, WP the in- 
cloſed aſtronomical obſervations, which I have contradte 


18 _— 37 


as much as I well could, , conſiſtently with a view of al- 
means to verify them, or rectify any miſtake 


fording I 
which, by inadvertency, may have crept in. I ſhall only 


add a ſhort account of the inſtruments I uſed, and the 
elements I employed in the calculations, that a proper 
judgement may be formed, how far theſe obſervations 
may be depended upon. 

The meridian altitudes were taken with a quadrant 
one foot radius made by Mr. B1RD, very ſteadily fixed; 
free from any communication with the floor, and well 
placed in the plane of the meridian. 

1 


Repeated 
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Repeated obſervations for the error of the line of col- 
limation gave 1 58% 7 additive to the zenith diſtances. 

I always obſerved both the limbs of the Sun on the 
meridian, when the weather would permit: its declina- 
tion was computed from the Nautical Almanac: its par- 
allax and all refractions, account being always kept of 
the height of the barometer and thermometer, from - 
profeſſor MAYER's tables, publiſhed by the Board of 
Longitude. 
Thedeclinations of the fixed ſtars weretaken from the 
Connoiſſunce des tems. The corrections on account of 
aberration and nutation, were either taken. rom the 
ſame ephemeris, or computed. 
My ſon always obſerved 2's ſatellites with a reflector, 
made by $HoRrT, of eighteen inches focal length, mag- 
nifying 95 times. I obſerved them with a reflector of 
two feet and a half focal length, made by wiNG, magni- 
tying the diameter of the object about 200 times. 
The clock was a compound gridiron pendulum, made 
by the Sieur LE PAUTE at Paris. 

The equal altitudes were taken with a quadrant of 
eighteen inches radius. 
This aſtronomical journey was undertaken at the re- 
queſt of the government here. They expreſſed a deſire 
that the ſituations of ſome of their towns, at leaſt, ſhould 
be determined by obſervation; and I readily concurred, 
without regretting either trouble or expence, in a project 
Which had public utility in view. 


I am, &Cc. 
Cor- 
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— altitude of the Sun * — | 


1772 


Sept. 5: Clock at noon cotrefted by ſeven ditto, 
13. Clock at noon correfted by four ditto, 
29. Clock at noon corrected by ſeven ditto, 
21. Quack at noon corrected by ſeven ditto, 

OA, 10. Clock at noon corretted by eight ditto, 

11. Clock at noon corrected by nine ditto, 

19. Clock at noon corrected by five ditto, 

20. Clock at noon corrected by five ditto, 

21. Clock at noon corrected by fix ditto, 
9. Clock at noon corrected by five ditto, 

11. Clock at noon corrected by three ditto, . 

13. Clock at noon corrected by three ſets ditto, 

14. Clock at noon corrected by fix ditto, 

20, Clock at noon corrected by ſeven ditto, 
Ditto. Fomahant croſſed the meridian by the clock, 
21, Fomahant croſſed che meridian by ditto, - 

Dec. 23. 8 Ceti on meridian by the clock, 


mne. 


Aug. 30. G ok ele b he the ng 


" * „ 
* * 8 * 
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Mr. p160TT's A/ftronomical Ob/ervations 


| | 11 57 2, 
1 42,7 
11 32 37, 
11 31 200 


11 20 30,5 f 
6 21 236 


„ 
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11 54 19 
11 47 26,8 


O 2 455 


11 22 33,1 


© 23 104 
© 24 55,1 
0 25 97 


7 25 19,9 


6 39 38,5— 
0.19 6,0 
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made in the Auſtrian Netherlands. 
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NAMU A 1772. 


By a mean of eight meridian altitudes of the fixed 
ſtars taken in September, I determined the latitude of 
my obſervatory, in the Rue St. Nicholas, near the Re- 
collets —— 507 287/32“ North. 


N 


Sept. 4, emerſion of 4's firſt ſat. at 1 oh 38 by the clock. 


Apparent times. 
| h © - os 
Emerſion at Trane in Hungary, by Father we1ss, 34 feet achrom. } 


weather fine, | 1 
To reduce to time of the Royal Obſervatory at Paris, 931,955 
Emerſion of the ſat. at Paris, 10 40 15 | 
Emerfion by my ſon at Namur, af | 
Namur Eaſt of the Paris Obſervatory, in time, | EIS Y \ 


Or in parts of a great circle '2* 24 45% — 


1». 4 +8 


A very good obſervation. 1s belts very diſtinct. 
ſaw the emerſion 5 latter. 


Vol. LXVI. B b LUxEMu- 
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LUXEMBOURG 1772. 


By a mean of twenty- nine meridian altitudes of thy 
Sun and fixed ſtars taken in September and October, one 
of which only, gives the latitude 19,”9 different fron 
the mean of the whole, I determined the latitude of m 
obſervatory, in the Rue St. Eſprit, near the Jeſuiz 


Church, 49 37 6% North, 


10 


Sept. II. emerſion 1s firſt ſat. 1 ah 5 5/ 20” by the clod 


E 


Apparent tiv 


Emerſion at Greenwich, by the Nautical Almanac, 12 28 i 
Error of tables, by a good obſeryation at Tyrnaw, Sept. 4, 10 
Greenwich Weſt of Paris, | | 191 


Emerſion at Paris, 127 
T obſerved it at Luxembourg, 12 53y 


Luxembourg E Eaſt of Paris Obſervatory, 5 | 1 - 
My ſon ſaw the emerſion 19“ later. 
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LUXEMBOURG, Sept. 20, 1772. 


Emerſion 4's firſt ſat. at gh x 5/ 23“ by the clock. 


Emerfion at Greenwich, by Nautical Almanac, 
Error of tables, as above, 
Greenwich Weſt of Paris, 


Emerfion at Paris, 
| obſerved it at Luxembourg, 


Luxembourg Eaſt of Paris, 
My ſon obſerved the emerſion 1 3“ later. 


The ſame emerſion. 


Emerſion at Greenwich, by Nautical Almanac, 

Error. of tables, by an obſervation at Greenwich on the 27th, 
At Greenwich, by the tables corrected, 

Difference of meridians, 


Emerfioa at Paris, '. | 
| obſerved it at Luxembourgh, 


Luxembourg Eaft of Paris, 


B b 4 


= = * 2 8 * 
Re — „ * 


—— 


————— —äjF . —— eh — — — - * 


— th 


_— ——— — ** 


2 
2 Z — * 
= y _ 
_ 
—_ — 


U 14 
\ ii 
i | 
2 } 
» F 
l : 
« 
1 
o 
4i 
3 o 
1 0 
| 
l 
: 1 k 
| G | 
7 
Tx 
| 
\ [] 
\ T, 
4 
CL 
i 1 
= = 4 
In 
. 
i || 
=} 
f 
1, 
1 
. 
} 
LY 
4 


| —> - = wa hy 2 7 
— , aw = [> * _-_ < 
2 * — — i 
. - » — — - 4 - 


To reduce to Paris time, 
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LUXEMBOURG, Oct. 19, 1772. 


Emerſion 2's ſecond fat. at 7h 317 39” by the Clock. 


Emerſion at Tyrnaw, achrom. 24 feet, 


At Paris, 
My fon obſerved it at Luxembourg, 
Luxembourg Eaſt of Paris, 


I ſaw it 3“ later. 


The ſame emerſion. 


At Senones, by M. MEss1ER, achrom. 5 feet, 
To reduce to Paris time, according to his letter, 


Emerſion at Paris, 
At Luxembourg, 
Luxembourg Eaft of Paris, 
This emerſion was obſerved alſo at 7h 44/ 13“ apps 
rent time, with a 6 feet reflector, at Greenwich. Allow 
ing, according to the Aſtronomer Royat's rule, about 20 
for the difference of teleſcopes, the reſult will be, Luxe 
bourg Eaſt of Paris 15 25”. 
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LUXEMBOURG, Oct. 20, 1772. 


Emerſion 2's firſt fat. at 11h o' 15” by the clock. 


3 

Emerſion at Greenwich, achrom. 31 feet, 11 14 18 
T0 reduce to Paris time, 3 
1 At Paris, 7 
— I obſerved it at Luxembourg, 11 39 13 
4 5 * 
5 Luxembourg Eaſt of Paris, 3 


My ſon ſaw it 12/ later. 
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LUXEM - 
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LUXEMBOURG Oct. 11, 1772. 


Galileus out of the ſhadow at Luxembourg, 
Copernicus begins to emerge at Luxembourg, 
rnicus out at Luxembourg, 

37]at Senones, reduced to Paris, 

54jat the Obſervatory at Paris, 3 
Tycho begins to emerge at Luxembourg, 
ycho out at Luxembourg, 

I gſat Senones, reduced to Paris 

56jat the Obſervatory at Paris, 

6 21 Rue St. Honoré at Paris, by M. te La tanpe, 
54.Manilius begins to emerge at Luxembourg, 
25|at the Obſervatory at Paris, 

28 Paris, Rue St. Honore, 

25 Mare Serenitatis out at Luxembourg, 
lol Senones, reduced to Paris, 

2 3lat the Obſervatory at Paris, | 
17 Mare Criſium begins to emerge at Luxembourg, 
I8fat Paris, Rue St. Honoré, 

35 Mare Criſium out at Luxembourg, 

45lat Senones, reduced to Paris, 


By a mean, 


* s * FFT 
Aa | 


R >" - a g D p * & * - 0 . 2 * 9 

„ a * R | n ; RE 
K 4 N , = ö | - \ : 

- » F | 
M. b , 
7”- * - 
90 *. PIGOTTS rande CrUAtions. 
of as * 1 - = 4 * W awe ” * * — Ww - - 4 - - — = * , =y » N 225 _— 7 . 
| , 9 — Ly . 
„ ag g * 


— 2 


7 52 j lend of the eclipſe at Luxembourg. 
7 33 55|at Senones, by M. MEssS1ER, reduced to Paris. 
7 35 46ſat the Royal Obſervatory at Paris. 
7 34 54lParis, Rue St. Hlonore, by M. DE LA LANDE. 


—_ * 


— Luxembourg, Sky remarkably clear, without the leaſt wind. 


r 


Hence, by a mean of A'; ſatellites, 


Luxembourg Eaſt of the R. Obſerv. at Paris, by a mean of the whole, [15 27 + 
Which gives 3* 51' 45” in parts of a great circle. 


15 33+ 
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LUXEMBOURG, 1773. 


Oct. 2.2, at 3 hours P. M. a magnetic neetlle of four 
inches, made by DOLLOND, gave the declination Weſt 


18* 427. 

Oct. 23. at To hours A. M. the declination was 
0 . 

18 50. oY 

At LA HEESE, near HOOGSTRAETEN. 


By a mean of twenty-two meridian altitudes of the 
Sun and fixed ſtars taken in November 1772, one of 
which only, gives the latitude different from the mean of 
the whole 10”, 2, I determined the latitude of my obſer- 


vatory 51 23/ 2” TN. 


Nov. . Emerſion 42's third fat. 6h 49/ 29” by the clock. 


Apparen time. 
bs 


Emerſion at Tyrnaw, achrom. 31 feet, 1 6 n 19 2 
To reduce to Paris * = 


Emerſion at Paris, 6 18 7 
I obſerved it at La 13 CCC 


La Heeſe Eaſt of the Paris Obſervatory, 9 43 
My ſon ſaw the Emerſion 1 3” later. 
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ETE3 £4.04 ZFEREHRH 4.11 
LA 1 ry... 1772 


IA © + 


Emerſon u's firſt fat. at 6h 44 55 by the dock. 


A time. 
1 f 
— 3þ fr, "FER. SR... * 7 | 
To reduce to Paris time, — 18 34 | 


'Emerſion at Paris, 6 3 3 
:I obſerved it at La Heeſe, 6 18 % 
La Heeſe Eaſt of Paris, 20:67 14 2:2 0 
| * 
The lame emerkon. 
31759 1 5 mp 
'At Greeawich, 6 feet refleQor, | wr r 6 5. 59 1 
Difference of teleſcopes, | "+ 08 
Greenwich Weſt of Paris, + 9 
Emerſion at Paris, "0" 59 
By my obſervation at La Heeſe, ON ETD Wo Oo 
La Heeſe Eaſt of Paris, — IY 


Nov. 20. Emerſion 4s ſecond ſat. at 8h 1 5' 59/ by 
the clock. 


Emerſion by my ſon, but I have no correſponding obſevation, 


71459 


| made in the Auſtrian Netherlands. i. a 


At LA HEESE, Nov. 21, 1772. 


Emerſon 17s firſt ſat. at 8h 45 12” by the clock. 


Emerſon at Greenwich, by Nautical Almanac, 
Error of tables, by the obſerv. at Greenwich, Senones, and Tyrnaw, + 12 
Greenwich Weſt of Paris, | + 9 «6 


Ewerfon at Paris, 
| obſerved it at La Heeſe, L 8 13 3 


La Heeſe Eaſt of Paris, 
My ſon ſaw the emerſion 5“ later. 


By a mean of the obſervations of 1's ſatellites, La 
Heeſe is Eaſt of the Royal Obſervatory at Paris 9 49” in 
time, or 2* 27 15”. If the obſervation of Nov. 14, 
compared with that made at Senones, be rejected, the 


difference of meridians will be 77 in time leſs. 


Volt. LXVI. 1 0-Y} At 


* 


1 
0 


94 


gef Narva. 
At nog A Eſr xx, Nov. 324, 1772. 


By a baſe of 3028 feet, twice very exactly meaſure 
and angles taken with a quadrant 18 inches radius, | 
determined the church of Hoog/firaeten 10380 fe 
North and 5873 feet Eaſt of the Obſervatory at Iy 
Heeſe. 


Hence latitude of La Heeſe, 
Difference of latitudes, 


Latitude North of the church of Hoogſtraeten, 


Longitude of La Heeſe, as above, 
Difference of meridians, 


Hoogſtraeten Eaſt of the Royal Obſervatory at Paris, in time, 
or 228 45" in Parts of a no circle. | 


At OSTENDE. 


By a mean of 24 meridian altitudes of the Sun and 
ſtars taken in December, one of which only, gives the 


latitude 11,7 different from the mean of the whole, 
determined the latitude of my obſervatory, in the Ru- 
de la Poſte 51* 15' 10” North. 

The Connoifance des tems gives the lat. 51* 13 55" 
but I do not know in what part of the town, or by whom 
It was determined. 


Re 


Emerfion at Greenwich, by Nautical Almanac, 


"made in the Auſtrian Netherlands. 195 
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At OSTENDE, Dec. 23, 1772+» 


Emerſion 2's firſt ſat, at 4h 52 48” by the clock. | 


Error of tables, as Nov. 21, 
Greenwich Weſt of Paris, 


Emerſon at-Paris, | 1 
[ obſerved it at Oſtende, 


Oſtende Eaſt of Paris Obſervatory, in time, 
or 38 / 15 in parts of a great circle. 


Twilight ſtrong; 1ky very clear and ſerene; good ob- 
ſervation. 


Dec. 24, at 3 hours P. M. I found the declination of 


the magnetic needle Welt 20 357. 


At TOURNAT, 1773. 


By a mean of 14 meridian altitudes of the Sun and 
ſtars taken in January, one of which only gives the la- 
titude 22% 8 different from the mean of the whole, I 
determined the latitude of my obſervatory in the Rue 
as Feſuites 50 36 57 T North. 

The weather would not permit to obſerve either 8 
ſatellites, or an occultation of a ſtar by the Moon, for the 
longitude of Tournai. 
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196 My *cavennisn'os tbe Torpedo, 


XII. 47 Account 0 F ſome Attempts to imitate the Effect i 
the Torpedo by Electricity. By the Hon. Henry Caves. 


diſh, F. R. S. 
. 8 e owe the proofs. brought by M. 
WALSH, that the phenomena of the to- 
pedo are produced by electricity, are ſuch as leave littl 
room for doubt; yet it muſt be confeſſed, that there ar 
ſome circumſtances, which at firſt ſight ſeem ſcarceh 
to be reconciled with this ſuppoſition. I propoſe, thers 
fore, to examine whether theſe circumftances are real) 
incompatible with ſuch an opinion; and to give an 2 
count of ſome attempts to imitate the effects of this ani 
mal by electricity. 
It appears from Mr. waLsH's experiments, that the 
tor pedo is not conſtantly electrical, but hath a power ai 
throwing at pleaſure a great quantity of electric fluid 
from one ſurface of thoſe parts which he calls the elec 
trical organs to the other; that is, from the upper furfac 
to the Iower, or from the lower to the upper, the exper: 
ments do not determine which; by which means a ſhoc 
is produced in the body of a perſon who makes any pal 
of the circuit which the fluid takes in its motion to reſtor 
the equal ibrium. 


One 
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one of the principal difficulties attending the n 
ſition, that theſe phenomena are produced by electricity, 
is, that a ſhock may be perceived when the fiſh is held 
under water; and in other circumſtances, Where the 
electric fluid hath a much readier paſſage than through 
the perſon's body. To explain this, it muſt be conſidered, 
that when a jar is electrified, and any number of different 
circuits are made between its poſitive and negative ſide, 
ſome electricity will neceſſarily paſs along each; but a 
greater quantity will paſs through thoſe in which it meets 
with leſs reſiſtance, than thoſe in which it meets with 
more. For inſtance, let a perſon take ſome yards of very 
ſine wire, holding one end in each hand, and let him diſ- 
charge the jar by touching the outhde RY one end of 
the wire, and the infide with the other;. he Will feel a 
ſhock, provided the jar is charged high enough; but leſs 
than if he had diſcharged it without holding the wire in 
his hands; which ſhews, that part of the electricity paſſes 
through: his body, and part through the wire. Some elec- 
tricians indeed ſeem to have ſuppoſed that the electrie 
fluid paſſes only along the ſhorteſt and readieſt circuit 
but beſides. that ſuch a ſuppoſition would be quite con- 
trary to what is obſerved in all other fluids, it does not 
agree with experience. What ſeems to have led to this. 
miſtake is, that in. diſcharging a jar by a wire held in 
both hands, as in the above mentioned experiment, the 
perſon will feel no ſhock, unleſs either the wire is very 
long and flender, or the jar is very large and highly 
charged. The reaſon of which is, that metals conduct 
ſur- 
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ſurprizingly better than the human body, or any other 
ſubſtance I am acquainted with; and conſequently, un- 
leſs the wire is very long and flender, the quantity of 
electricity which will paſs through the perſon's body will 
bear ſo ſmall a proportion to the whole, as not to give 
any ſenſible ſhock, unleſs the jar is very large and highly 
charged. 
It appears from ſome experiments, of which I propoſe 
ſhortly to lay an account before this Society, that iron 
wire conducts about 400 million times better than rain 
or diſtilled water; that is, the electricity meets with no 
more reſiſtance in paſſing through a piece of iron wire 
400,000,000 inches long, than through a column of 
water of the ſame diameter-only one inch long. Sea- 
water, or a ſolution of one part of ſalt in 30 of water, 
conducts 1 00 times, and a ſaturated ſolution of ſea falt 
about 720 times better than rain water. 

To apply what hath been here ſaid to the torpedo; 
fuppoſe the fiſh by any means to convey in an inſtant 
a quantity of electricity through its electric organs, from 
the lower ſurface to the upper, ſo as to make the upper 
ſarface contain more than its natural quantity, and the 
lower leſs; this fluid will immediately flow back in all 
directions, part over the moiſt ſurface, and part through 
the ſubſtance of its body, ſuppoſing it to conduct electri- 
city, as in all probability it does, till the equilibrium is 
reſtored: and if any perſon hath at the time one hand on 
the lower ſurface of the electric organs, and the other on 
the upper, part of the fluid will paſs through his body. 
More- 
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Moreover, if he hath one hand on one ſurface of an elec- 
tric organ, and another on any other part of its body, for 
inſtance the tail, ſtill ſome part of the fluid will paſs 
through him, though much lefs than in the former caſe; 
for as part of the fluid, in its way from the upper ſurface 
of the organ to the lower, will go through the tail, ſorne 
of that part will paſs through the perſon's body. Some 
fluid alſo will paſs through him, even though he does 

not touch either electric organ, but hath his hands on any 

two parts of the fiſhes body whatever, provided one of 
thoſe parts is nearer to the upper ſurface of the electric 
organs than the other. On the ſame principle, if the tor- 
pedo is immerſed in water, the fluid will paſs through the 
water in all directions, and that even to great diſtances from 
its body, as is repreſented in fig. 1. where the full lines. 
repreſent the ſection of its body, and the dotted lines the 
direction of the electric fluid; but it muſt be obſerved, 

that the nearer any part of the water is to the fiſhes body, 
the greater quantity of fluid will paſs through it. More- 

over, if any perſon touches the fiſh in this fituation, | 
either with one hand on the upper ſurface of an electric 
organ, and the other on the lower, or in any other of 
thoſe manners in which I ſuppoſed it to be touched when 
out of the water, ſome fluid will paſs through his body; 
but evidently leſs than when the animal is held in the 
ar, as a great proportion of the fluid will paſs through 
the water: and even ſome fluid will paſs through him, 
though he does not touch the fiſh at all; but only holds 
$. his 
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his hands/in the water, provided one hand. is nearer ta 
che upper ſurface of the electric organs than the other. 
The ſecond. difficulty is, that no one hath ever per. 
ceived. the ſhock to be accompanied with any ſpark or 
light, or with the leaſt degree of attraction or repulſion. 
With regard to this, it muſt be obſerved, that when a 
perſon receives a ſhock from the torpedo, he muſt have 
formed the circuit between its upper and lower ſurface 
before it begins to throw the electricity from one ſide to 
the other; for otherwiſe the fluid would be diſcharged 
over the ſurface of the fiſhes body before the circuit was 
compleated, and conſequently the perſon would receive 
no ſhock. The only way, therefore, by which any light 
or ſpark could be perceived, muſt be by making ſome 
interruption in the circuit. Now Mr. WALSH found, that 
the ſhock would never paſs through the leaſt ſenſible 
ſpace of air, or even through a ſmall braſs chain. This 
circumſtance, therefore, does not ſeem inconſiſtent with 
the ſuppoſition that the phenomena of the torpedo are 
owing to electricity; for a large battery will give a con- 
ſiderable ſhock, though ſo weakly charged that the elec- 
tricity will hardly paſs through any ſenſible ſpace of air; 
and the larger the battery is, the leſs will this ſpace be. 
The principle on which this depends will appear from 
the following experiments. 
I took ſeveral jars of different ſizes, and connected 
thera to the ſame prime conductor, and electrified them 
in a given degree, as ſhewn by a very exact electrome- 


ter; and then found how near the knobs of an inſtrument 
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in the nature of Mr. Lanes electrometer muſt de ap- 
proached, before the jars would diſcharge themſelves. 
1 then electrified the ſame jars again in the ſame degree 
as before, and ſeparated all of them from the conductor 
except one. It was found, that the diſtance to which the 
knobs muſt be approached to diſcharge this fingle jar 
was not ſenſibly leſs than the former. It was alſo found, 
that the divergence of the electrometer was the ſame 
after the removal of the jars as before, provided it was 
placed at a confiderable diſtance from them: from which 
laſt circumſtance, I think we may conchade, that the force 
with which the fluid endeavours to eſcape from the ſin- 
gle jar is the fame as from all the jars together. | 
It appears, therefore, that the diſtance to which the 
fpark will fly is not ſenſibly affected by the number or 
fize of the jars, but depends only on the force with which 


fluid endeavours to eſcape from them: conſequently, a 
large jar, or a great number of jars, will give a greater 
thock than a ſmall one, or a ſmall number, electrified to 
fuch a degree, that the ſpark ſhall fly to the ſame diſ- 
tance; for it is well known, that a large jar, or a great 
number of jars, will give a greater ſhock than a ſmall 
one, or a ſmall number, eleqrified with the ſame force. 

In trying this experiment, the jars were charged very 
q weakly, inſomuch that the diſtance to which the ſpark. 
would fly was not more than the 2oth of an inch. The 
electrometer I uſed conſiſted of two ftraws, 10 inches 
long, hanging parallel to each other, and turning at one 
Vol. LXVI. D d end 
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they are electrified; that is, on the force with which the 
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end on Reel pins as cehters, with cork balls about f Of 
incli in diameter fixed on the other end. The way by 
which I eſtimated the divergence of theſe balls, washy 
ſeeing whether they appeared to coincide with parallel 
lines placed behind them at about ten inches diſtance; 
taking care to hold my eye always at the fame-diſtance 
from the balls, and not leſs than thirty inches off. T0 
make the ftraws conduct the better, they were gilded, 
which caufes them to be much more regular in their 
effect. This electrometer is very accurate; but can be 
uſed only when the electricity is very weak. It would be 
eafy, however, to make one on the ſame principle, which 
mould be fit for meaſuring pretty ſtrong electricity. 
I be inftrument by which I found to what diſtance 
thi ſpark would fly is repreſented in fig. 2.; it differ 
from Mr. Lanz's electrometer no otherwiſe than 111 not 
being fixed to a jar, but made ſo as to be held in the 
"hand. The part ABCDEFGKLM is of | baked wood, the 
reſt of braſs; the part GxL being covered. with  tinfail 
communicating with the braſs work at ro and the pan 
ABN being alſo covered with a piece of tinfoil, com- 
municating with the braſs work at op. | 
I next took four jars, all of the ſame ſize; eleftifie 
one of them to a given degree, as ſhewn. by the electro- 
meter; and tried the ſtrength of the ſhock which it gave; 
and found alſo to what diſtance the fpark would fly. | 
then took two of the jars, electrified them in the ſame 
degree as before, and communicated their electricity t 


the two-remaining. The ſhock of theſe four jars united 
ws 
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was ratheri.greater: than that of the ſingle jar; but the 
diſtance to which the ſpark would, * Was N N as 
Ed ir 
5 it appears, that the ok from four jars, al of 
the ſame ſize, will not dart to quite half ſo great a dif- 
tance as that from one of thoſe jars electrified in ſuch a 
degree as to give a ſhock of equal violence; and conſe- 
quently the diſtance to which the ſpark will fly is in- 
verſely in a rather greater proportion than the ſquare 
root of the number of jars, ſuppoſing them to be electri- 
fied in ſuch a degree that the ſhock ſhall be of a given 
ſtrength. It ruſt be obſerved, that in the laſt men- 
tioned. experiment, the quantity of electric fluid which 
paſſed through my body was twice as great in taking the 
ſhock of the four jars, as in taking that of the ſingle one; 
but the force with which it was impelled was evidently 
leſs, and I think we may conclude, was only half as great. 
If ſo, it appears that a given quantity of electricity, im- 
pelled through our body with a given force, produces a 
rather leſs ſhack. than twice that quantity, impelled with 
half that force; and conſequently, the ſtrength of the 
ſhock depends rather more on the quantity of fluid 
which paſſes through our body, than on the force with 
which it is impelled. 
— _ That no one could ever perceive the ſhock to be ac- 
companied with any attraction or repuliion, does not ſeem 
extraordinary; for as the electricity of the torpedo is diſ- 
ſipated by eſcaping through or over the ſurface of its 
body, the inſtant it is produced, a pair of pith balls 
| D d 2 {uſ- 
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fuſpended from any thing in cotact with the animal 


the electricity is diſſi pated. Accordingły f Rave been in- 
formed by Dr. PRIESTLEY, that in diſcharging a battery 
he never could find a pair of pith balls ſuſpended from 
the diſcharging rod to ſeparate. But, beſides, there are 
ſcarce. any pith balls ſo fine, as to ſeparate when fa. 
pended from a battery ſo weakly electrified that its ſhock 
will not paſs through a Chain, as 1s the caſe with that * 
the torpedo. 2. —¹¹ 

In order to examine more —— how far the 


phenomena of the torpedo would agree with electrieity, 
I: endeavoured to imitate them by means of the fol- 
lowing apparatus. ABCFGDE fig. 3. is a piece of wood; 
the part ABeDE of which is cut into the ſhape of the 
torpedo, and is x64 inches long from a-to'D, and 10 


broad from B to E; the part cp is 40 inches ag 
and ſerves by way of handle. MNm is a glaſs tube 
let into a groove cut in the wood. 


to repreſent the upper ſurface of the electric organs. On 
the other ſide of the wood there is placed ſuch another 


glaſs tube, not repreſented in the figure; with a wire 
paſſing through it, and ſoldered to another piece of pe- 
ter of the ſame ſize and ſhape as Rr intended to repre- 


ſent the lower ſurface of thoſe organs. The whole part 


ABCDE is covered with a piece of ſheep's ſkin- leather 


5 In 


will not have time to ſeparate; nor will à fine thread 
hung near its body have time to move towards it, before 


Wes is a piece of wire 
paſſing through the glaſs tube, and ſoldered at w toa thin 
piece of pewter Rr lying flat on the wood, and intended 
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m mains experiments with this inſtrument, or arti- 
ficial torpedo as I ſhall call it, after having kept it in wa- 
ter of about the ſame faltneſs as that of che ſea, till 
thoroughly ſoaked, I faſtened the end of one of the wires, 
that not repreſented in the drawing for example, to the 
negative fide of a large battery, and when it was fuffi- 
ciently charged, touched the poſitive ſide with the end 
of the wire www; by which means the battery was diſ- 
charged through the torpedo: for as the wires were in- 
cloſed in glaſs tubes, which extended about an inch be- 
yond the end of the wood FG- no electricity could paſs 
from the poſitive fide of the battery to: the negative, ex- 
cept. by flowing along the wire wer to the pewter Ar, 
and thence either through the ſubſtance of the wood, or 
along the wet leather, to the oppoſite piece of pewter, 
and thence along the other wire to the negative ſide. 
When I would receive a ſhock myſelf; I employed an 
aſſiſtant to charge the battery, and when my hands were in 
the proper poſition, to diſcharge it in the above mentioned 
manner by means of the wire ww. In experiments with 
this torpedo under water, Imade uſe of a wooden trough; 
and as the ſtrength of the ſhock may, perhaps, depend 
in ſome meaſure on the ſize of the trough, and on the 
manner in which the torpedo lies in it, I have in fig. 4. 
given a vertical ſection of it; the torpedo being placed 
in the ſame ſituation as in the figure. ABE is the 
trough; the length ze is 19 inches; the depth AB is 
14; and the breadth is 13; conſequently, as the torpedo 
is two inches thick in the thickeſt part, there is about 
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far ene between its ſides and. thoſe / of the 
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The battery was- compalbs: of 40 jars, of extremely 
thin glaſs, diſpoſed in 7 rows, and ſo contrived that I 
could uſe any number of rows I choſe, The outſides of 
the jars were coated with tinfoil; but as it would have 
been very difficult to have coated the infides in that man- 
ner, they were filled with ſalt water. In a battery t 
anfwer the purpoſe for which this was intended, it i; 
evidently neceſſary that the metals ſerving to make the 
communications between the different jats ſhould. be 
joined quite cloſe: accordingly care was taken that the 
contacts ſhould be made as perfect as poſſible. I find, by 
trial, that each row of the battery contains about 15 
times as much electricity, when both are connected to 
the ſame prime conductor, as a plate of crown glaſs, the 
area of e ee is x00 ſquare inches, and whoſe 
thickneſs i is = of an inch; that is, ſuch that otie ſquare 


foot of it ſhall v weigh 10 02. 12 pwts.; and conſequently 
the whole battery contains about 1 10 times as much 
electricity as this plate («). 
The way by which this was determined, an which, 
I think, is one of the eaſieſt methods of comparing the 
quantity of electricity which different batteries will re- 


(a) I find, by experiment, that the quantity of electricity which coated 
glaſs of different ſhapes and ſizes will receive with the fame degree of cleric 
tion, is directly as the area of the coating, and inverſely as the thickneſs of the 
glaſs; whence the proportion which the quantity of electricity in this batt!) 
bears to that in a glaſs or jar of any other ſize, may eaſily be computed. | 
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ctive with the ſamas degree of glectrification,. Was this: 
Firſt of all, ſuppoſing a jar or battery to be electriſied til 
the balls: of the aboyementioned electrometer ſeparated 
toagiven diſtance, found ho much they would ſeparate 
when the quantity of electricity in that jar or battery was 
reduced to one- half. To do this, I took two jars, as nearly 
equal as poſſible, and electrified one of them till the balls 
ſeparated to a given degree, and then communicated its 
electricity to the other; and obſerved to what diſtance 
the balls ſeparated after this communication. It is plain, 
that if the jars were exactly equal, this would be the 
diſtance ſought for; as in that caſe the quantity of elec- 
tricity. in the firſt jar would be juſt half as much after 
the communication as before; but as I could not be ſure: 
that they were exactly equal, I repeated the experiment 
by electrifying the ſecond jar, communicating its elec-- 
tricity to the firſt, and obſerving how far the balls ſepa- 
rated; the mean between. theſe two diftances will evi-- 
| dently be the degree of ſeparation ſought, though the 
jars were not of the ſame. ſize. Having found this, I 
electrified one row of the battery till the balls ſeparated 
to the firſt diſtance, and repeatedly communicated- its 
electricity to the plate of coated crown glaſs, taking care 
to diſcharge the plate each time before the communica- 
tion was made, till it appeared by the electrometer, that 
the quantity of electricity in that roy was reduced to one 
half. I found it neceſſary to do this between 11 or 12: 
times, or 1 I= times as I eſtimate it. Whence the quan- 


tity of electric fluid in the row may be thus determined. 
Let 
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Let the quantity in the plate be to that inthe row as vtor; 
it is plain, that the electricity in the row will be dimi- 
niſhed each time it is communicated to the plate, i in the 


proportion of 1 to Lx, and conſequently after being com- 
municated 4 I; times will be reduced in the proportion 


| — 
of 1 to 1 therefore) TWO 40 I+x=2% 


Whence the value of x may eafily be found by logarithms, 
But the readieſt way of computing it, and which is exact 
enough for the purpoſe, is this: multiply the number of 
times which you communicated the electricity of the row 
to the plate, by 1 2444; and from the eh fubtract 


the fraction 2; - the remainder is equal to = or the num» 


ber of times by which the clearicity in the row exceed 
that in the plate. EEO 

The way by which I ee the enen of the 
charge given to the battery, was taking a certain num- 
ber of j Jars, and electrifying them till. the balls of the 
elefrometer ſeparated to a given diftance, and then 
com municating their electricity to the battery. This 
method proved very convenient; for by uſing always 
the ſame jars, I was ſure to give always the ſame charge 
with great exactneſs; and by varying the number and 
ſize of the jars, I could vary the charge at pleaſure, 
and beſides could eſtimate pretty nearly the proportion 
of the different charges to each other. It was alſo the 
only convenient method which occurred to me; for l 
could not have done it conveniently by charging the 


whole battery till an electrometer ſuſpended from it ſe- 
4 parated 
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parated to a givef diſtanee; becauſe in moſt of the expe- 
iments the electricity was fo weak, that a pair of fine 
pith balls ſuſpended from the battery would ſeparate 
only to a very ſmall diſtance; and counting the number 
of revolutions of the electrical machine is a very falla- 
cious method. | 

1 found, upon trial, that though a ſhock might be 
@ procured from this artificial torpedo, while held under 
water, yet there was too great a diſproportion between 
its ſtrength, when received this way, and in air; for if I 
placed one hand on the upper, and the other on the 
lower ſurface of the electric organs, and gave ſuch a 
charge to the battery, that the ſhock, when received in 
air, was as ſtrong as, I believe, that of the real torpedo 
commonly is; it was but juſt perceptible when received 
under water. By increafing the charge, indeed, it be- 
came confiderable; but then this charge would Rave 
given a much greater ſhock out of water than the tor- 
pedo commonly does. The water ufed in this experi- 
ment was of about the ſame degree of ſaltneſs as that of 
the ſea; that being the natural element of the torpedo, 
and what Mr. w ALsH made his experiments with. It was 
compoſed of one part of common falt diſſolved in 30 of 
water, which is the proportion of ſalt uſually ſaid to be 
contained in ſea water. It appeared alſo, on examination, 
to conduct electricity not ſenſibly better or worſe than 
lome ſea water procured from a mineral water ware- 
houſe, It is remarkable, that if I uſed freſh water in- 
ſtead of ſalt, the ſhock ſeemed very little weaker, when 
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received under water than one; which hot only config 
what whe before ad, ſalt water conducts much be 
ter than freſh; but, T think, ſhews, that the human hg 
is alſo a much better conductor than freſh water: fr 
otherw iſe the ſhock muſt have been much weaker When 
received under freſh water than in air. 

As there appeared to be too great a diſproportion bei 
tween the ſtrength of the ſhock in water and in air, 
made another torpedo, exactly like the tormer, exce 
that the part ABC DE inſtead of wood was made of | 
veral pieces of thick leather, ſuch as is uſed for the 
ſoles of ſhoes, faſtened one over the other, and cut int 
the proper ſhape; the pieces of pewter being fixed a 
the ſarface of this, as they were on the wood, and the 
whole covered with ſheep ſkin like the other. As the 
leather, when thoroughly ſoaked with ſalt water, woull 
 Faffer the electricity to paſs through it very freely, Iv 
in hopes that I ſhould find leſs difference between the 
ſtrength of the ſhock in water and out of it, with this tha 
with the other. For ſuppoſe that in receiving the ſhod 
of the former torpedo under water, the quantity of ele- 
tricity which paſſed through the wood and leather of the 
torpedo, through my body, and through the water, wat 
to each other as T, B, and w; the quantity of electric 
which would paſs through my body, when the ſhod 
was received under water, would be to that which woull 
paſs through it, when the ſhock was received out of 


B 8 | 
ter, as 5——— to -—3 as in the firſt caſe, the quanin 
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nich would paſs through my. body would be the 
ert part of the whole; ; and in the latter the Eg part. 


Suppoſe now, that the latter torpedo conducts N times 
better than the former; and conſequently, that in re- 
ceiving its ſhock under water, the quantity of electricity 
which paſſes through the torpedo, through my body, 
and through the water, are to each other as NT, B, and w ; 
the quantity of electricity which will now paſs through 
my body, when the ſhock is received wr nes and 


out of water, will be to each other as — 


ura 


6&5 Ox 7A. 


— 


to 
which two quantities —_ from each other in a leſs pro- 


—; 


portion than v and z 2 1 : conſequently, the readier 


the body of the torpedo conducts, the greater charge will 
it require to give the fame ſhock, either in water or out of 


it; but the leſs will be the difference between the ftrength 
of the two ſhocks. It ſhould be obſerved, that this alte: 
ration, fo far from making it leſs reſembling the real 
torpedo, in all probability makes it more ſo; for I ſee no 
reaſon to think, that the real torpedo is a worſe conductor 
o electricity than other animal bodies; and the human 


body is at leaſt as good, if not a much better Cormier 
than this new torpedo. 


The event anſwered my expectation; for it required 
out three times as great a Charge of the battery, to 
sive the ſame ſhock in air, with this new torpedo as with 
the former; and the difference between its ſtrength when 


Ee Q received 
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blu LE det warer and out of it, was much leſs thy 
| „ Haßefbit, int perhaps not greater than in the real torped 
There is, however, a conſiderable difference between th 
tel of it under water and in air. In air it is felt chick 
voy 111 the elbows; whereas, under water, it is felt chiefly i 
the hatids, and the ſenſation is ſharper and more di. 
gagreeable. The ſame kind of ſhock, only weaker, vn 
felt if, inſtead of touching the ſides, I held my han 

under water at two or three inches diſtance from it. 
It is remarkable, that I felt a ſhock of the ſame king 
and nearly of the ſame ſtrength, if I touched the torped 
under water with only one hand, as with both. Some 
; 0 gentlemen who repeated the experiment with me thought 
fit was rather ſtronger. This ſhews, that the ſhock unde 
Water is produced chiefly by the electricity running 
through one's hand from one part to the other; and tha 
but a ſmall part paſſes through one's body from one hand 
to the other. The truth of this will appear with mor 

rn 9: f : 

_ certainty from the following circumſtance; namely, thx 
if I held a piece of metal, a large ſpoon for inſtance, u 
each hand, and touched the torpedo with them infteadd 
my hands, it gave me not the leaſt ſhock when immer 
in water; though when held in air, it affected me 5 
ſtrongly if I touched it with the ſpoons as with my hand 
On increaſing the charge, indeed, its effect became {i 
| fible: and as well as I could judge, the battery require 
to be charged about twelve times as high to give the lai 
ſhock when the torpedo was touched with the ſpoons W 


der water as out of it. It muſt be obſerved, that in * 


r A — 


this experiment, as ma hands Nh of, v | Leould 
be affected only by that, part of che fluid which paſſed 
through my. body — the gther, dT 
The following experiments. were made irh the tor 
pedo in air. If 1; ſtood on an electric ſtool, and. touched 
either ſurface of the electric organs with one hand only, 
felt a ſhock in that hand; but ſcarcely ſo ſtrong as when 
touching it in the ſame manner under, Water. If I laid a 
hand on one ſurface of the electric organs, and with the 
other touched the tail, I felt a ſhock; but —— weaker 
than when touching it in the uſual manner; that is, with 
one hand on the upper ſurface of thoſe Organs, and the 
other on the lower. If I laid a thumb on either furface 
of an electric organ, and a finger of the lame hand on 
any part of the body, except on or very near tl e ſame 
ſurface of the organs, I felt a ſmall ſhock. MINING 
in all the foregoing experiments, the, battery was 
charged to the ſame degree, except where the contrary 
is expreſſed: they all ſeem to ef very wel with Mr. 
WALSH'S experiments. Mods : 
Mr. wALsH found, that if he incloſed a torpedo i in a: 
flat baſket, open at the top, and immerſed it in water to 
the depth of three inches, and while the animal was in 
that ſituation, touched its upper ſurface with an iron bolt 
held in one hand, while the other hand was dipped into 
the water at ſome diſtance, he felt a ſhock in both of 
them. I accordingly tried the ſame experiment with the 
artificial torpedo; and if the battery was charged about 
ſix times as high as uſual, received a ſmall ſhock in each 
hand. 
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hand), No ſenſible difference could be e in the 
ſtrength, whether the torpedo was incloſed in the baſket 
or not. The trough in which this experiment was tried 
Was 36 inches long, 14; broad, and 16 deep; and the 
diſtance of that hand which was immerſed in the water 
from the electric organs of the torpedo, was about 14 
inches. As it was found neceffary to charge the bat- 
tery ſo much higher than uſual, in order to receive a 
Thock; it follows, that unleſs the fiſh with which Mr. 
WALSH tried this experiment were remarkably vigor- 
dus, there is ſtill too great a diſproportion between the 
ſtrength of the ſhock of the artificial torpedo when re- 
ceived under water and out of it. If this is the caſe, the 
fault might evidently be remedied by making it of ſome 
fubſtance which conducts electricity better than leather, 
Whenithe torpedo happens to be left on ſhore by the 
retreat of the tide, it looſens the ſands by flapping its fins, 
till its whole body, except the ſpiracles, is buried; and it 
is faid to happen ſometimes, that a perſon accidentally 
treading on it in that ſituation, with naked feet, is thrown 
down by it. I therefore filled a box, 32 inches long and 
22 broad; with ſand, thoroughly ſoaked with ſalt water, 
to the depth of four inches, and placed the torpedo in it, 
intirely covered with the ſand, except the upper part of 
its convex ſurface, and laid one hand on its electrical or- 
gans, and the other on the wet ſand about 16 inches from 


(a) As well as I could judge, the battery required to be charged about 16 or 
20 times as high, to give a ſhock of the ſame ſtrength when received this way 
as when received in the uſual manner with the torpedo out of water. 


it. 
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it. I felt a ſhock, but rather weak; and as well as I could 


judge, as ſtrong as if the battery had been charged half 


as high, and the ſhock received in the uſual way. 

I next took two thick pieces of that fort of leather 
which is uſed for the ſoles of ſhoes, about the fize of the 
palm of my hand; and having previouſly prepared them 
by ſteeping in ſalt water for a week, and then preſſing, 
out as much of the water as would drain off eaſily, re-- 
peated the experiment with theſe leathers placed under 
my hands. The ſhock was weaker than before, and about: 
as ſtrong as if received in the uſual way with the battery 
charged one-third part as high. As it would have 
been troubleſome to have trod on the torpeda and ſand, 
. I choſe this way of trying the experiment. The pieces of 


leather were intended to repreſent ſhoes, and in all pro- 
bability the ſhoes of perſons who walk much on the wet 


ſand will conduct electricity as well as theſe leathers. T 


think it likely, therefore, that a perſon treading in this 
manner on a torpedo, even with ſhoes on, but more ſo 
without, may be thrown- down, without any extraordi- 


nary exertion of the animal's force, conſidering ho- 
much the effect of the ſhock would be aided. "y the ſfur- 


prize, | 


One of the fiſhermen. that Mr. WALSH 2 


aſſured him, that he always knew when he had a tor- 
pedo in his net, by the ſhocks he received while the 


fiſh was at ſeveral feet diſtance; in particular, he ſaid, 


that in drawing in his nets with one of the largeſt in 


them, he received a ſhock when the fiſh was. at twelve 
feet 


J 
; 


— 
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feet diſtanbeyand two or three more before h gorik ihe | 
his'bodat *#i-boat was afloat in the water 
in che nets withi both himds; It is likely; that the fiſhes; 
mat might magnify the diftancey but, I think, he may 
ſo far be believed, as that he felt the ſhock before the 
toxpeds was drawn out of water. This is the maſt extra- 
ordinary inſtance I know of the power of the torpedo; 
but T think feems not incompatible with the fuppoſition 
of its being owing to electricity; for there can be litile 
doubt, but that ſome electricity would paſs through tlie 
net to the man's hands, and from thence through lis 
body and the bottom of the boat, which in all proba- 
bility was: thoroughly ſoaked with water, and perhaps 
leuky, to the water under the boat: the quantity of elec- 
tric fluid, however, taking this circuit, would moſt likely 
bear ſo ſmall a proportion to the whole, that this effect 
can not e accounted for, without ſuppoſing the fiſh to 
exert a that time a * greater force _ What 
it uſually does. ty Hg s | 

'Hitherto, I think, the effects of this artificiabioepedo 
agree very well with thoſe of the natural one. I now 
proceed to conſider the circumſtance of the 'fhock's not 
being able to ꝓaſs through any ſenſible ſpace of air. In 
all my experiments on this head, I uſed the firſt torpedo, 
or that made of wood; for as it is not neceſſary to charge 
the battery more than one-third part as high to give the 
ſame ſhock with this as with the other, the experiments 
were more likely to ſucceed, and the concluſions to be 


drawn from them would be ſcarcely leſs convincing: for 
I find 
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1 6nd, that five or fix rows of my battery will gee. 8. 
greata ſhock with the leathern torpedo, as one row electri- 
fed to the ſame degree will with the wooden one; c- 
ſequently, if with the wooden torpedo and my whole. 
battery, I can give a ſhock of a ſufficient ſtrength, which 
pet will not paſs through a chain of a given number 
of links, there can be no doubt, but that, if my batte 
| was five or ſix times as large, I ſhould be able to do the 
fame thing with the leathern torpedo, (#9 $547 5 
[ covered a piece of ſealing wax on one fide with aſlip - 
of tinfoil, and holding it in one hand, touched an electri- 
cal organ of the torpedo with the end of it, while my 
other hand was applied to the oppoſite ſurface of the 
ſame organ. The ſhock paſſed freely, being conducted 
by the tinfoil; but if I made, with a penknife, as ſmall a 
ſeparation in the tinfoil as poſſible, ſo as to be ſure that 
it was actually ſeparated, the ſhock would not paid, con- 
formably to what Mr. wALsSH obſerved of the totpedo. 
I tried the experiment in the ſame manner with the 
LANE's electrometer deſcribed in p. 202, and found that 
the ſhock would not paſs, unleſs the knobs were brought 
ſo near together as to require the aſſiſtance of a 2 
fying glaſs to be ſure that they did not touch. 
I took achain of ſmall braſs wire, and holding it inone 
hand, let the loweſt link lie on the upper ſurface of an elec- 
iric organ, while my other hand was applied to the oppo. 
lite ſurface. The event was, that if the link, held in my 
hand, was the fifth or ſixth from the bottom, and conſe- 
quently, that the electricity had only four or five hnks 
VoL. LXVI. F f to 


àgainſt that in his hand. If inſtead of this chain I uſel 


1¹8 enn eee, 


to pafithrough> beſides that in my hand, I recœiei 4 
fkvekg ſo that the electricity was able to force its v 
through: four or five intervals of the links, but not more. 
One gentieman, indeed; found it not to paſs through a 
fingle interval; but in all probability the link which hy 
on the torpedo happened to bear more loofely than uſua 
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ene ebmpoſed of thicker wire, the ſhock would paſs 
through a great number of links; but I did not count 
how many. It muſt be obſerved, that the principal re- 
fiftanice to the paſſage of the electrical fluid is formed 
by the intervals of the lower links of the chain; for x 
the upper are ſtretched by a greater weight, and there- 
fore-prefitd cloſer together, they make leſs reſiſtance. 
Conſequently the force required to make the ſhock pak 
through any number of intervals, is not twice as great a 
would be neceffary to make it paſs through half the 
number. For the fame reaſon it paſſes eafier through a 
chain conſiſting of heavy links than of light ones. 
Whenever the electricity paſſed through the hte 2 
Bl light was viſible, provided the room was quite dark. 
This, however, affords no argument for ſuppoſing that 
the phenomena of the torpedo are not owing to electri- 
eity; for its ſhock has never been known to paſs through 
2 chain or any other interruptian in the circuit; and c 
fequently, it is impoſſible that a light ſhould * 
deen feen. 
Im all theſe experiments, the battery was ee to 
. degree; namely, ſuch that the ſhock was n 
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of the fame ſtrength as that of the teathern torpeda,:and 
hich I am ĩnclined to think, from my converfation with 
Mr. vw ALSH; may be confidered as about the medium 
ſtrength of thoſe of a real one of the ſame ſitæ as this. 
was nearly equal to that of the plate of crown glaſs 
in p. 206. electrified to fuch a degree as to diſcharge! it- 
ſelf when the knobs of a LANE's electrometer were at 
115 inches diſtance; whence a perſon, uſed to electri- 
cal experiments, may aſcertain its ſtrength. The way L 
tied it was by holding the LANE's electrometer in one 
hand, with the end reſting on the upper ſurface of the 
plate, and touching the lower ſurface with the other 
hand, while an aſſiſtant charged the plate by its; upper 
fide till it diſcharged itſelf through the ele&rometer 
and my body; There is, however, a very ſenſible dif- 
ference between the ſenſation excited by a ſmall jar or 
plate of glaſs like this, and by a large battery electrified 
o weakly that the ſhock ſhall be of the ſame ſtrength 
the former being ſharper and more diſagreeable. Mr. 
WALSH took notice of this difference; and faid; that the 


artificial torpedo produced juſt the 2 ſenſation n 


real one. 


ee acts fi Ho 
vals through a few intervals of the links of the chain, 1 


| fed what a ſmaller would do. If the battery was charged 


only to a fourth or fifth part of its uſual height, the 


ſhock would not paſs through a ſingle interval; but then 


It was very weak, even when received through a piece of 
braſs w ire, without any link in it. This chain was quite 
dean and very little tarniſhed; the loweſt link was larger 

F f 2 than 
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Hen ep dee aich weis nech vt eight'graing) af 
bris 50 of e 6; the — 7 of Which, — 


a 
LA ＋ yy ha n Was 76 uf bi on by being expoſed to the 
7 the er would not paſs through a Fingle-ititervi 
he battery th: arged to about one-third or alot 
TW ſtrength. e 
l appears, that in this reſpect the eil bpm 
© doesn not Ge completely imitate the effects of the real one, 
E thoup it approaches near to it; for the ſliock of the for- 
"WE mer, When! not ſtronger than that of the latter frequently 
| is, will paſs through four or five intervals of the inks ci 
chan; > whereas the real torpedo was never khowil'to 
force hi S through a ſingle interval. But, I'think;/thisby 
| Hou means ſhews, that the phenomena of the'torpeiloir 
ot produc bed by electricity; but only that the battery! 
3 BOS is not large enough. For we may fafely conelude, 
k Moog experiments mentioned in p. 200. and 102. 
at ater the battery i is, the leſs ſpace of air, or 
1 8 Inks of a chain, will a ſhock of a given fttenigth 
paſs Arb S. For greater certaintyz however, I tried, whe- 
: ir 115 the Whole battery and a ſingle row of it were fuc- 
1 cel 50 y charged t to ſuch a degree, that theſhock of each 
d be of the ſame ſtrength when received through 
, Pg torpedo i in the uſual manner, that of the whole bat- 
tery would be unable to paſs through ſo many links of 3 
Chain as that of a ſingle row. In order to which | made 
| the following 1 machine. 


The battery, as was before ad, was divided into ſeven rows, each of 
which could be uſed ſeparately, 
GM, 


Mrs WiN gh A Hrpedq 
en, figti Sas piece gf dn Ip dd. Fig, ee 70 
Bb, and ay are pieces of We 1755 | tO. it and 
es os At bottom into the ff 15 a ho ry, 2790. W 
5b 1 
"a — each loop conſiſting of Wh mat EP G 


ok 


147. 


the wire ag. If I held this piece of wood in one hand, 
with my thumb on either of the wires x, 0 &c. and 


oppoſite ſurface, I received a ſnock, provided the battery 


was charged high enough, the electricity paſſing through 
All that part of the chain between ag, and my thumb; 7 ſo 


that I could make the ſhock pats through more or fewer 
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loops, according to which wire my thumb was Place on; 
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convey any ſenſible quantity of electricity 

of the ęxperiment was, that if I charged the 

tery to ſuch a degree that the ſhock would oth Huſt þ 
through two loops of the machine, and then 


it paſſed — all five loops; * 4 it 2 5 form have 
paſſed through more I cannot tell. If, on the other hand, 

1 gave ſuch a charge to the whoje battery, and alſo to the 
ſingle row, as was juſt ſufficient to force a paſſage through 
two loops of the chain, the ſhock with the whole battery 
was much ſtronger than that with the ſingle row. 


It 


covered with tinfoil, which is made to communicate \ Am 


applied the part & to one ſurface of an electric organ, 
mühe. ſpoon, held in the other hand, I touched the | 


but if the charge was too weak to force a pafſa E through | 
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fourths of the charge. The irregularity, however, was 


of the foregoing facts; eſpecially as the experiments were 


than that with the ſingle row; ſo that, I think, there can 


uſual ſtrength, which yet would not have paſſed through 
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matt be obſerved, that in the foregoing machine 
euch loop confifted of the ſame number of links, and the 
Hu of each loop were ſtretched by the ſame weight; 
Tat it required no more force to impell the eledtricity | 
throtigh one loop than another, which was my reaſon 


fiderable irregularities occurred in trying the above ex - 
periments, and indeed all thoſe with a chain; for it fre- 
quently happened, that the ſhock would not paſs with 
the battery charged to a certain degree, when perhaps a 
minute after, it would paſs with not more than three» 


not fo great but that, I think, Imay be certain of the truth 


repeated ſeveral times. The uncertainty was at leaft as | 
great in the experiments with LANE's electrometer, when 
che knobs were brought ſo cloſe together, as is neceſſary 
in experiments of this kind. 8 en 
It appears therefore, that if the whole battery, and a, 
fingle row of it, are both charged in ſuch a degree as to 
give a ſhock of the ſame ſtrength, the ſhock with the 
whole battery will paſs through fewer loops of the chain 


be no doubt, but that if the battery had been large 
enough, I ſhould have been able to give a ſhock of the 


a ſingle interval of the links of a chain. | 
On the whole, I think, there ſeems nothing in the 
phenomena of the torpedo at all incompatible with elec- 
= tricity; 
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tricity; but to make a compleat imitation of them, αẽů/ 
require a battery much larger than mine. It may be 
aſked, where can fuch a battery be placed within the tor- 
pedo? I anſwer, perhaps it is not neceſſary that there 
ſhould be any thing analogous to a battery within it. 
The caſe is this; it appears, that the quantity of electric 
fluid, transferred from one fide of the torpedo to the 
other, muſt be extremely great; for otherwiſe it could 
not give a ſhock, conſidering that the force with which 
it is impelled is ſo ſmall as not to make it paſs through 
any ſenſible ſpace of air. Now if ſuch a quantity of 
fluid was to be transferred at once from one fide to the 
other, the force with which it would endeavour to eſcape 
would be extremely great, and ſufficient to make it dart 
through the air to a great diſtance, unleſs there was 
ſomething within it analogous to a very large battery. 
But if we ſuppoſe, that the fluid is gradually transfexxed 
through the electrical organs, from one ſide to the other, 
at the ſame time that it is returning back. over the fur- 
face, and through the ſubſtance, of the reſt of the bady; 
ſo that the quantity of fluid on either ſide is during the 
whole time very little greater or leſs than what is na- 
turally contained in it; then it is poflible, that a very 
great quantity of fluid may be transferred trom one fide 
to the other, and yet the force with which it is impelled 
de not ſufficient to force it through a ſingle interval of 
the links of a chain. There ſeems, however, to be room | 
in the fiſh for a battery of a ſufhcient ſize; for Mr. Hux- 


TER has ſhewn, that each of the priſmatical columns of 
L Which 


. * | n a 
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- which the electrical organ is compoſed, is divided into a 
great number of partitions by fine membranes, the thick. 
ness of each partition being abont the r goth part of an 
inch; but the thickneſs of the membranes which form 
them is, as he informs me, much leſs. The bulk of the 
two organs together in a fiſh 105 inches broad, that is of 
the ſame ſize as the artificial torpedos, ſeems to be about 
24+ Cabic inches; and therefore the ſum of the areas of 
all the partitions is about 3700 ſquare inches, Now 
3700 ſquare inches of coated glaſs +; of an inch thick 
will receive as much electricity as 30500 ſquare inches 
2055 of an inch thick; that is, 305 times as much as 
as the plate of crown glaſs mentioned in p. 206, or 
"about 21 times as much as my battery, ſuppoſing both 
to be electrified by the ſame conductor; and if the glaſs 
is five times as thin, which perhaps is not thinner than 
the membranes which form the partitions, it will con- 
tain five times as much electricity, or near fourteen times 
-as my battery. * 
It was found, both by Dr. WILLIAMSON and by a com- 
mittge appointed by the Philoſophical Society of Penſyl- 
vania, that the ſhock of the Gy-2notus would ſometimes | 
paſs through a chain, though they never perceived any 
light. I therefore took the ſame chain which I uſed in 
the foregoing experiments, conſiſting of 25 links, and 
ſuſpended it by its extremities from the extreme hooks 
of the machine deſcribed in p. 221, and applying the 
end of the machine to the negative ſide of the batter) 


(c) Vide Note in p. 206. 
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ern 


touched the poſitive fide with a piece of metal held in 

the other hand, ſo as to receive the ſhock through the 

chain without its paſſing through the torpedo; the bat- - 

tery being charged to ſuch a degree that the ſhock was | 
| 
1 
| 
| 


23S. 


confiderably ſtronger than what I uſually felt in the fore- 
going experiments. I found that if the chain was not 
ſtretched by any additional weight, the ſhock did not paſs 
at all: If it was ftretched by hanging a weight of ſeven 
penny weights to the middle link, it paſſed, and a light 
was viſible between ſome ofthe links; but if fourteen- 
pennyweights were hung on, the ſhock paſſed without 
my being able to perceive the leaſt light, though the room 
was quite dark; the experiment being tried at night, and 
the candle removed before the battery was diſcharged.” 
It appears, therefore, that if in the experiments made by 
theſe gentlemen the ſhggk never paſſed, except when the 
chain was ſomewhat tenſe, which in all probability Was 1 
the caſe, the circumſtance of their not Having perceived 
any light is by no means repugnant to the Tuppolition 
hat the ſhock is produced by 2 
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III. Obſervations on Reſpiration, and the Ul of the Blood, 
B Joſeph Prieſtley, LL. D. F. R. S. 


* HERR is, perhaps, no fubject in phyſiology, 
andvery few in philofophy in general, that 
has engaged more attention than that of the uſe of reſj- 
ration. It is evident, that without breathing moſt animals 
would preſently die; and it is alſo well known, that the 
ſame air will not long anſwer tHe purpoſe: for if it has 
been frequently reſpired, the breathing of it is as fatal as 
the total deprivation of air. But by what property it is, 
that air contributes to the ſupport of animal life; and why 
air that has been much breathed will no more anſwer 
the purpoſe, ſeems not to have been diſcovered by any of 
the many philoſophers and phyſicians who have pro- 
feſſedly written upon the ſubject; and# might have con- 
tinued to elude all direct invæſtigation, when it diſcovered 
itſelf, without any trouble or thought, in the courſe of 
my reſearches into the properties of different kinds of 
air, which had at firſt quite another object. 
In theſe experiments it clearly appeared, that reſpiration 


is a phlogi/tic proceſs, affecting air in the very ſame — 


* N * 
- 
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as every other phlogiſtic proceſs (v7s. putref action, the 
efferveſcence of iron- filings and brimſtone, or the calcina- 
tion of metals, &c. ) affects it; diminiſhing the quantity of it 
in a certain proportion, leſſening its ſpecific gravity, and 


leaving it in a ſtate capable of being reſtored to a tolerable 


covered this, I concluded, as may be ſeen Phil. Tranſ. vol. 
LXII. p. 187. and Oh ervations upon Air, vol. I. p. 78. 277. 
that the uſe of the lungs is to carry off a putrid efluvium, 
or to diſcharge that phlogiſton, which had been taken 
into the ſyſtem with the aliment, and was become, as it 
were, efete; the air that is reſpired ſervin 1g as amenſtruum 
for that purpoſe. 

What I then concluded to be the uſe of re/piration in ge- 
neral, I have now, I think, proved to be effected by means 
of the hood, in conſequence of its coming ſo nearly into 
contact with the air in the lungs; the blood appearing to 
be a fluid wonderfully formed to imbibe, and part with, 
that principle which the chemiſts call phlogiſton, and 
changing its colour in conſequence of being charged with 
it, or being freed from it; and affecting air in the very 
lame manner, both out of the body and in the lungs; and 
even notwithſtanding the interpoſition of various ſub- 
ſtances, which prevent its coming into immediate con- 
fact with the air. 
As it may not be unpleaſing or unuſeful, I hall, 
before I relate my own experiments, briefly recite the 
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rendering it unfit for reſpiration or inflammation, but 


degree of purity by agitation in water, 8c. Having diſ- 


Principal of the opinions which have been held con- 
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cernin 8 the uſe of reſpiration, from RALL ENA excellem 
65 em of Phy/iology, and ſome others of the aw mim 
writers upon that ſubject. | 
.HIPPOCRATES reckoned air among the arent: of the 
body. But it was more generally the opinion of the an- 
cients, that, there being a kind of vital fire kept up in the 
| heart, the heat of the blood was tempered in the Iungy, 
GALEN alſo ſuppoſed, that there was ſomething equiva- 
Tent to a fire conſtantly kept up in the heart; and that 
the chief uſe of the lungs was to carry off ſuch vapours 
as were equivalent to ſmoke thrown off from that fire. 
HALLER, vol. III. p. 354. CARTESIUs maintained the 
ſame vital fire in the heart, ſuppoſing that air was ne- 
ceflary for cooling and condenſing the blood. 1bid.p. 345. 
of the more modern phyſiologiſts, ſome have thought 
that the air itſelf is taken into the lungs; ; others, that it is 
only ſomething extracted from the air, as the more ſubtle 
parts of that fluid, an ether, or aerial nitre; while others 
ſuppoſe it to be the air itſelf,” but diſſolved iir water, and 
therefore in an unelaſtic ſtate, ibi¹. P. 32 r. 
Moſt of thoſe who think that air is taken into the 
blood ſuppoſe it to be taken in by the lungs, ibid. p. 
330. Some ſuppoſe, that the effect of the admiſſion 
of this air into the blood is a fermentation, p. 332. 
Others ſuppoſe, that it acts by its ſpring, preventing 
the too cloſe contact of the globules, and thereby pre- 
ſerving its fluidity, inteſtine motion, and heat, ibid. BER- 
TIER ſuppoſed, that the circulation of the blood was, in 
2 great meaſure, owing to the admiſſien of air into i 


YAN HELMONT aſcribed the volatility of the fixed ele- 
| ments 
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ments in the food to this air, p. 336.; and STEVENSON- 
thought, that the air which had circulated in the blood, 
and which had heated the blood too much, was exhaled 
by the lungs, p. 355+ 

Others ſay, that the air itſelf is not admitted into the 
blood, but only ſome active, ſpirituous, and ethereal par- 
ticles; that this vital ſpirit paſſes from the lungs to the 
heart and arteries, and at.length becomes the animal ſpi- 
rits, which are by this means generated from the air, p. 
333. Others, who do not admit that the animal ſpirits 
are derived from the air, ſtill ſay that ſome other vital 
principle comes from thence. This vital principle MAI 
PMGHIUS ſuppoſes to be a ſaline vapour; LIs TER, a hot, 
inflammable, ſulphureous ſpirit; VvIEUSSENIUS, a volatile 
acid ſalt, which keeps up the fermentation of the blood; 
and BRY AN ROBINSON, the aerial acid, which preſerves the | 
blood from putrefa&tion; preſerves alſo its denſity, and 
ſtrengthens the animal fibres. For this reaſon he ſup- 
poſes it is that we feel ourſelves refreſhed in cold air, as 
it abounds with a more plentiful acid quality, p. 334. 
They who ſuppoſe that nitre is taken from the air into 
the blood, aſcribe to that principle its. fermentation, its 
heat, and its denſity, p. 334. 

It is a received opinion, that one uſe of the lungs is to 
attenuate the blood, p. 359; and MALPIGHIUs adds, 
that by this means, the different particles of the blood 
become thoroughly mixed together; while others think . 
that the blood is condenſed in-the lungs; and others, that : 
the globules, and all the finer humours, receive their con- 
biguration there, ibid. Some, without conſidering the 
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Air as of any other uſe than to put the lungs in motion, 

think, that heat is produced in the lungs by the attrition 
of the blood in paſſing through them .Mi/c. Taurin. vol. 
V. p. 36. The red colour of the blood has been thought 
by ſome to be cauſed by this attrition in the lungs; but 
LOWER refuted this notion, chiefly by obſerving, that the 
attrition of the blood is greater in the muſcles, from 
which, however, it always returns black, IBid. vol. I. P. 74. 

Dr. wayTT thought there was ſomething of a vital 

and ſtimulating nature derived from the air into the 
blood, by means of which it made the heart to contra, 
HALLER, vol. III. p. 336. 

 BOERHAAVE fays, that air not changed is deadly; not 
on account of heat, rare faction, or denſity, but for ſome 
other occult cauſe. Miſe. Taurin. vol. V. p. 30. 
Dr. HALES, Who has thrown much more light upon 
the doctrine of air than all his predeceſſors, was equally 
ignorant of the uſe of it in reſpiration; and at different 
times ſeems to have adopted different opinions concern- 
ing it. 
In his Statical Bays vol. II. p. 321. he ſuppoſes, that 
air is rendered alcaline by breathing, and corrected, in 
ſome meafure, by the fumes of vinegar. 

In agreement, as he obſerves, with BOERHAAVE, he ſays, 

p. 100. that the blood acquires its warmth chiefly in the 
lungs, where it moves with much greater rapidity than in 
any other capillary veſſels of the body, vol. II. p. 87 
but that one uſe of the air is to cool the blood, p. 94; and 
he makes an eſtimate of the degree of this refrigeration. 


The red colour of the globules of blood, he ſays, p. 88, 
intimates 
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intimates their aboundin g with ſulphur, which makes 
tmem more ſuſceptible and retentive of heat than thoſe 
bodies which have leſs of it. | 

He alſo ſuppoſes, p- 102, that another great uſe of the 
jungs is to attenuate and ſeparate the globules of blood; 
and that the floridneſs of the arterial blood above the ve- 
nal may, in a good meaſure, be owing to the ſtrong agita- 
tion, friction, and comminution, which it undergoes i in 
paſſing through them. In like manner, in an experiment 
which he made for the purpoſe, blood much agitated in a 
cloſe glaſs veſſel was obſerved to be very florid, not only 
on its ſurface, but through its whole ſubſtance, as arterial 
blood is, vol. II. p. 102. I would obſerve, however, that 
in this expement, the blood muſt have acquired its florid 
colour from the air with which it was agitated. 

He adds, that it is probable, that the blood may, in the 
lungs, receive ſome other important influence from the 
air, which is in ſuch great quantities inſpired into them. 
In other places, however, he explodes the doctrine of a 
vivifying ſpirit in the air. It has lon g, he ſays, been the 
ſubject of inquiry to many, to find of what uſe it is in 
reſpiration; which, though it may in ſome reſpects be 
known, yet it muſt be confeſſed, that we are {till much 
in the dark about it, vol. II. p. 102. 

Suffocation, he ſays, vol. II. p. 27 1. conſiſts chiefly in 
the falling flat of the lungs, occaſioned by the groſſneſs 
of the particles of a thick noxious air, they being, in that 
floating ſtate, moſt eaſily attracted by each other, as we find 
chat ſulphur, and the elaſtic repelling particles of air are; 
and. 
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and conſequently unelaſtic, ſulphureous, ſaline, and other 
floating particles, will moſt eaſily coaleſce, whereby they 
: are rendered too groſs to enter the minute veſicles, Which 
are alſo much contracted, as well by the loſs of the elaſti- 
city of the confined air, as by the contraction occaſioned by 
the ſtimulating acid ſulphureous vapours. And hence it 
is not improbable, that one great deſign of nature in the 
ſtructure of this important and wonderful v/cs, was to 
frame the veſicles ſo very minute, thereby effectually to 
Hinder the ingreſs of groſs, feculent particles, which 
might be injurious to the animal economy. 

Laſtly, he concludes, that the effect of reſpiration is to 
abate, and in part deſtroy, the elaſticity of the air; and as 
this was effected by ſuphureous vapours, and he could 
breathe for a longer time air that had paſſed through 

cloaths dipped in a ſolution of ſalt of tartar, he con- 
cluded, that the air had been mended by the tartar hav- 
ing ſtrongly imbibed the ſulphureous, acid, and watery 


vapours, vol. I. p. 267. 


HALLER, after reciting the opinions of all that had 
gone before him, ſuppoſes, with Dr. HALEs, that, in con- 
ſequence of the air lofing its ſpring in the lungs, they 
cannot be kept dilated; and therefore, they muſt collapſe, 
and the circulation of the blood be impeded, vol. III. p. 
258. When he ſtates his opinion concerning the uſe of 
the lungs more fully, he ſays, that the true uſe of 
them is partly inhaling, and partly exhaling, p. 351. 
That the lungs inhale both water and air; but that in the 
lungs the air loſes its elaſtic property, ſo as to be eaſil) 
ſoluble in water or vapour, p. 352.: and he thinks it 

8 probable, 
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probable, that this air ſerves as a cement to bind the 


earthy parts together. He alſo makes no doubt, but that 
various other matters, miſcible with water, are inhaled 


the air may carry ſome electric virtue along with it. The 
principal exhalation of the lungs, he thinks, to be water, 
abounding with oily, volatile, and ſaline principles; and 
theſe oily and fetid vapours, he thinks, to be the fuligine: 
of CALEN and other ancients, p. 354. 

Mr. c:6na of Turin, has given much attention to this 
curious ſubject, as appears by two Memoirs of his; one 
in the firſt volume of the Miſcellanea Taurinen/ia, in which 
he very well accounts for the florid red colour of the 
blood; and the other, which is a mach more elaborate 
Memoir, intitled, De Reſpiratione, in the fifth volume of the 
ſame work, juſt publiſhed, or about to be publiſhed, the 
copy of the article having been ſent to me by the author. 
He takes it for granted, that air which has once been 
breathed is unfit for farther reſpiration, on no other ac- 
count than its being loaded with noxious vapours, which 


V. p. 30. And he takes it for granted, that the elaſticity 


confider that diminution of elaſticity as the cauſe of its 
noxious quality. He therefore conchades, that air which 
nas been breathed, ſuffocates by means of the irritation 
which it occaſions to the lungs, by which the bronchia, 
and the lungs themſelves, are contracted, ſo as to reſiſt the 
entrance of the air; and therefore, that reſpired air is 
Vol. LXVI. Hh noxious 


by the lungs; and he even thinks it not improbable, that 


diſcover themſelves by a fetid ſmell. Miſc. Taurin. vol: 


of air is diminiſhed by reſpiration, though he does not 
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neoxidus on the ſame account as mephitic vapours, or thoſe 
of burning brimſtone, p. 31; that, in frequently breath. | 


ing the ſame air, it becomes ſo loaded with theſe vapour 
as to excite a convulſion in the lungs, and thereby render 
them unfit for tranſmitting the blood, p. 42. | 

| This philoſopher ſuppoſes that air entexs the pores of 


the blood, retaining its elaſtic power, p. 50. and that it 


continues at reſt there, becauſe its endeavour to eſcape is 
counteracted by the equal preffure of the ambient me- 


dium, p. 52. This air, he ſuppoſes to be introduced into 


the blood by the chyle, and never by the way of the 
langs, except when, by ſome means or other, the equili- 
brium between the air in the blood and the external ar 
is loſt, p. 57. If the external air be rarer than the inter- 
nal, the air in the blood, expanding itſelf, will inflate the 
animal, and have the ſame effect as air introduced into 
the veins. 

What we are chiefly indebted to M. NA "of is his 
deciſive experiments with reſpect to the florid colour of 
the blood, which he clearly proves to be cauſed by the 
contact of air; though he afterwards ſeems willing to de- 
ſert that hypotheſis. It was often imagined, that the 
reaſon why the lower part of a quantity of blood was 
black, while the ſurface was red, was, that the black par- 
ticles, being heavier than the reſt, fubſided to the bo- 
tom; but this opinion our author clearly refutes. He 
found, that when he put a little oil upon a quantity of 
blood, it remained black throughout; but that when he 


took away the red part, and expoſed to the air the lower 
amin, 
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amine, which were black, they alſo became ſucceffively 
red, till the whole maſs acquired that colour, Miſc. Tau- 
rin. vol. I. p. 73. Alto, at the requeſt of M. ci6NAa, Fa- 
ther BECCARIA tried what would be the effect of expoſing 
blood in vacuo; and he found, that in thoſe circum- 
{tances, it always continued black ; but that, by expoſing 
it again to the air, it became red, p. 68. 

M. c16NA concludes his firſtdiflertation with obſerving, 
that it is not eaſy to ſay how it comes topaſs, that the lower 
part of a maſs of blood becomes black, whether by the air 
which it had imbibed eſcaping from it, or by its depoſit- 
ing ſomething ſaline, neceſſary to contribute to its red- 
neſs, or by the preſſure of the atmoſphere; but he in- 
clines to think, that air mixed with blood, and interpoſed 
between the globules, preſerves its redneſs: but that by 
concreting it is expelled from it, or becomes ſo fixed as 
to be incapable of making it red. This opinion, he 
thinks, is rendered in forme meaſure probable, by the in- 
creaſed denſity of concreted blood, and by the emiffion 
of air from other fluids in a concreſcent ſtate, p. 74. 
Notwithſtanding what he had advanced in his firft 
Memoir, yet in the ſecond, which was written ſeveral years. 
after it, he doubts whether the change of colour in the 
blood takes place in the lungs; but if it does, he inclines 
to aſcribe this effect to the evaporation from the blood 
in the hangs: and though he always found, that the co- 
lour of the blood was changed by the contact of air, yet 
when he conſidered that evaporation muſt, as he thought, 
neceſſarily attend the contact of air, he imagined, that this 


Hh 2 effect 


3 
2 
9 
f 

14 


4 br 
= a 
N - mas 
- 2 0 y 
- 
7 a N * * = > _ — 
* — —ͤ Y —— mo 1 — — 
1 — B — — —_ _ 
—_ — : — 


* „8 * 
- — _—_—— 3E be 


— 
_- x - = 
8 9 
> - 
Fa l 
* — ® l 
— 
gu are . . 
- 


230. Dr. PRESTLEY's Obſervations on 


effect might equally be attributed to this circumſtance, 
But he acknowledges, that this hypotheſis ought not to 


be received till it be confirmed by experiments, Miſc, 
Taurin. vol. V. p. 61. 

VU pon the whole, he concludes, that the principal uſe of 
air to the S load, is to preſerve the equilibrium with the ex- 
ternal air, and to prevent the veſſels from being rendered 
unfit to tranſmit the blood, on account of the external 
preſſure; whereas, by means of the air they contain, the 
fluids move in their proper veſſels as freely as in vacuo, 
and the membranes and viſcera alſo eafily ſlide over each 
other, p. 63. And with reſpect to the uſe of the lung, 
fince he imagined that air is not introduced into the blood 
by means of them, he thinks, that becauſe ſuch lungs as 
thoſe of man are given to the warmer animals only, the 
chief uſe of reſpiration is exhalation, and conſequently 
the cooling of the blood, p. 65. 

The laſt writer whom I ſhall quote upon this fubject, 
is the late ingenious Mr. HEWSON ; who ſays, in his Ex- 
perimental Inquiry into the Properties of Blood, p. 9. 
As the colour of the blood is changed by air out of the 
body, it is preſumed, that the air in the lungs is the 
immediate cauſe of the ſame change in the body. 
That this change is really produced in the lungs, he 15 
perſuaded, he ſays, from experiments, in which he diſ- 
tinctly ſaw the blood of a more florid red in the left au- 
ricle of the heart than it was in the right; but how this 


effect is produced, he ſays, is not yet determined. 


Since 
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since ſome of the neutral ſalts, and particularly 
nitre, has a ſimilar effect on the colour of the blood; 
ſome, ſays he, attribute this difference to the nitre ab- 
ſorbed from the air, While in the lungs. But this, he 
adds, is a mere hypotheſis, for air contains no nitre, 
and moſt of the neutral ſalts produce the ſame effect in 
ſome degree. 

Since, however, a ſolution of nitre does produce this 
effect upon blood, inſtantly making the very blackeſt of 
it of a beautiful florid red, though this effect is not pe- 
culiar to nitre (for a ſolution of common ſalt does nearly 
the ſame thing) I own I am inclined to aſcribe this effect 
to the air; eſpecially ſince I have proved, as I apprehend, 
that atmoſpherical air conſiſts of earth and ſpirit of nitre. 


poſſibly, therefore, the air we breathe may be ſo far de- 


compoſed, as to communicate ſomething of nitre to the 
blood, in its paſſage through the lungs. 

After this review of the obſervations and opinions of 
others on this important queſtion in phyſiology, I ſhall 
proceed to recite my own. It may appear ſomething ex- 
traordinary, that among ſucha variety of opinions concern- 
ing the uſe of reſpiration, the right one ſhouldnever have 
been ſo much as conjectured, though unſupported by the 
proper proof. But indeed, this animal function, and the 
phlogiſtic proceſſes in chemiſtry, eſpecially that of the 
calcination of metals, which is, perhaps, the moſt ſimple 
ot them, are to appearance very different things; and 
therefore, it is the leſs to be wondered, that no perſon 
ſhould 
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ſhould have imagined, they would produce the ſams 


effect on the air in which they were performed. 

That reſpiration, however, is, in reality, a trne phlogiſtic. | 
proceſs, cannot, I think, admit of a doubt, after its being 
found, that the air which has ſerved for this purpole is 
left in preciſely the ſame ſtate as that which has been ex- 
poſed to any other phlogiſtic proceſs. And fince all the 
blood in the body paſſes through the lungs; and, accord- 
ing to Mr. HEwSON's obſervations and others, the re- 
markable change between the colour of the venal and 
arterial blood takes place there, it can hardly be doubted, 
that it is by means of the hh that the air becomes 
phlogiſticated in paſſing through the langs; and there- 


fore, that one great uſe of the blood muſt be to diſcharge 


the phlogiſton with which the animal ſyſtem abounds, 
imbibing it in the courſe of its circulation, and imparting 
it to the air, with which it is nearly brought into contact, 
in the langs; the air thus ng as the great menſtruum 
for this purpoſe. 

Though I had no doubt concerning this concluſion 
from my former experiments, I thought ſo great a pro- 
blem deſerved as much illuſtration as could be given to it; 
and therefore I was willing to try, whether the blood was 
of ſuch a nature, as to retain any of this power of affect- 
ing air when congealed, and out of the body, that it has 
when it 1s fluid, and in the body; and the experiments 
have fully anſwered my expectations. 

Having taken the blood of a ſheep, and let it ſtand till 
it was coagulated, and the ſerum was ſeparated from it 
(after which the ſurface, being expoſed to the common 
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air, is well known to aſſume a florid red colour, while the 
inſide is of a much darker red, bordering upon black) 1 
introduced pieces of the craſſamentum, contained in nets 
of open gauze, or of wire, ſometimes through water, and 
ſometimes through quickſilver, into different kinds of air, 
and always found that the blackeſt parts aſſumed a flozid 
red colour in common air, and more eſpecially in de- 
phlogiſticated air, which is purer and more fit for reſpi- 
ration than common air (and accordingly the blood al- 
ways acquired a more florid colour, and the change was 
produced in leſs time in this than in common air) whereas 
the bri ghteſt red blood became preſently black in any 
kind of air that was unfit for reſpiration, as in fixed air, 
inflammable air, nitrous air, or phlogiſticated air; and 
after becoming black in the laſt of theſe kinds of air, it 
regained its red colour upon being again expoſed to com- 
mon air, or dephlogiſticated air; the ſame pieces becom- 
ing alternately black and red, by being t transferred from 
phlogiſticated to dephlogiſticated air; and vice verſa. 
In theſe experiments the blood muſt have parted with 
its phlogiſton to the common air, or dephlogiſticated air, 
and have imbibed it, and have become ſaturated with it, 
when expoſed to phlogiſticated, nitrous, inflanamable, or 
fixed air. The only difficulty is with reſpect to the fixed 
ar; for all the other kinds certainly contain phlogiſton. 
But, as I have obſerved in the account of my experi- 
ments on vitriolic acid air, phlogiſton ſeems to be neceſ- 
ſary to the conſtitution of every kind of air; and beſides, 
the blackneſs of the blood may ariſe from other cauſes 
than 
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than its acquiring -phlogiſton. „nE fbr Aung; . 
ſerves, that blood becomes black when i be 


girrs to pu 
trify, as it does alſo whenever it is dried and Hardenel 
near the fire. Father BECCARHIR alſo found, as I have oh 
ſerved, that red blood continued (and he eouta Hardly fail 
to obſerve; alſo, that it 5ecame) black in vacuo, Whert f 
could not have imbibed phlogiſton. This I found to be 
the caſe when the blood was covered two inches and 
half with ſerum; but it regained its Benn enen when 
it was expoſed to the open air. | 
In general, however, it cannot be expected, that when 
blood has become black without having received phlo- 
giſton ab extra, it will recover its florid colour by being 
expoſed to the air. For the delicacy of its texture, and 
_ conſequently its capacity of being eaſily affected by phlo- 
gifton, may be eſſentially altered by internal cauſes of 
blackneſs. This is even the caſe when blood has become 
black by being expoſed to nitrous and inflammable air, 
though this change is ener mn "wy ity ibn 
phl ogiſton. [ES 'Y | FT | 
I expoſed pieces of the ſame maſs of red blood' to theſe 
two kinds of air, and alfo to fixed air at the ſame time. 
They all became black; but that which was in the in- 
flammable air was the leaſt ſo, and none of them reco- 
vered their florid colour in the open air. But at another 
time, a piece of craſſamentum, which had become black 
in fixed air, did, in ſome meaſure, and very flowly, rech, 
ver its florid colour in dephlogiſticated air. Perhaps 
the pieces that had loſt their colour in the nitrous and 
inflam- 


Reſpiration, ˙ Ur 
juflammable air might have recovered it by meansof _ 
more powerful 'menfiruum; : 

Since, however, blood, after betomning black in — | 
giſticated air, is always capable of reſuming its red co- 
our on being again expoſed to pure air, it may be con- 
duded, that the preceding blackneſs, diſcharged in the 
pure air, and producin g the conſtant effect of phlogiſton, : 
n depraving the air, was owing to the phlogiſton it had 
imbibed in the former ſitu ation, and which it parted with 
in the latter. And this is remarkably the caſe when 
blood is transferred from phlogiſticated into dephlogiſti- 
cated air. Even the circumſtance of the deeper colour is 
ſufficient to give a chemiſt a ſuſpicion that it contains 
more phlogiſton than blood of a lighter colour. 3 
When lhad found how readily pieces of blood changed 
their colour, according to the quality of the air to which 
they were expoſed, I proceeded to examine the ſtate of 
that air, in order to obſerve what change had taken place 
in it; and as dephlogiſticated air admits of a more ſenſi- 
ble change of quality than common air, I gave it the pre- 
ference in this experiment; putting a piece of craſſa- 
mentum, about the bigneſs of a walnut, into the quantity 
of about five ounce meaſures of this air. 

This proceſs I continued for the ſpace of eonityraſond 
hours, changing the blood about ten or twelve times; 
after which I found the air ſo far depraved, that ae 
at the beginning of the experiment, one meature of it and 
two of nitrous air occupied the ſpace of no more than 
halt a meaſure, the ſame mixtures afterwards occupied 
Vo IL. LXVI. 11 the 
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br erred 4 half. "Now ſince #36 Uk. 
verſally depraved by phlogiſton, and in this ſenſe; be. 
lie ve, by nothing elſe, it is evident, that this black blood 
muſt have communicated phlogiſton to the air; and c- 
ſequentiy its change of colour from black to a florid fed 
muſt have been occafioned by the fepafation. of phlo- 
Sion from it. 
The next day, when; of nil the blood was nearer 
to a ſtate of putrefaction, in which every kind of ſuh- 
ſtance, without exception, will injure reſpirable air, I put 
a quantity of red blood, tinged in a few places with black, 
'which I could not eaſily ſeparate from it, to about the A 
: quantity of the ſame dephlogiſticated air, and ſufferedit 
to ſtand, without changing, for the ſame ſpace of tit; 
When it was ſo little injured, that the meafures abovemen- 

s tioned occupied the fpace of only two-thirdsof a meaſure. 
That blood has a power of taking phlogiſton from 
air, as well as imparting phlogiſton to air, I ſatisfied my- 
ſelf by expoſing blood of a very beautiful florid colour 
- "to nitrous air, inflammable air, and pHlogitticate air. 
The two firft mentioned kinds of air were confiderably 
"diminiſhed by the proceſs, which was continued two 
days, during which time the blood had been changed 
five or ſix times. 
I))he nitrous air, by this means, loſt a great proportion 
of its power of diminiſhing, that is, phlogifticating 
oommon air. For now two meaſures of common air and 
cne of this occupied the ſpace of 22, inſtead of 14 mez- 
ſures. The inflammable air, though till inflammabls, 
2 ! Was 


Wig —— . 6 
— degree whole ſomg dy the proceſs; 
being, after this, conſiderably diminiſhed by nitrous air, 
which is a ſtate to which it is brought by agitation in 
water, and which, continued longer, deprives it of its in- 
flammability likewiſe. It cannot be doubted, therefore, 
but that, in both theſe caſes, the red blood, by becoming 
black, received phlogiſton from theſe two kinds of air. 
With reſpect to the phlogiſticated air, I only obſerved 
that, after a few hours expoſure to the red blood, it was 
ſenſibly, but not much, diminiſhed by nitrous air, which 
otherwiſe it would not have been in the leaſt degree. 
This blood, however, was of the lighteſt colour; that is, 
according to my hypotheſis, the moſt free from phlo- 
giſton, of any that I have ever ſeen; and I have tried the 
{ame thing, without ſucceſs, with blood of a leſs florid 
colour, though as florid as the common air could make it. 
But it ſhould be conſidered, that the proper functionof the 
blood is not to receive phlogiſton from air, not. meeting 
with any phlogiſticated air in the courſe of its circula- 
tion, but to communicate phlogiſton to air; and there- 
fore, there is by no means the ſame reaſon to expect, that 
air will be mended by red blood, a5 that it wil he injured 
, by black blood. 
It may be objected to this hypotheſis, concerning the 
uſe of the blood, that it never comes into actual contact 
with the air in the lungs, but is ſeparated from it, though 
as Dr. HALEs ftates it, at the diſtance of no more than a 
thoufancth part of an inch. The red globules alſo ſwim 
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In order to aſcertain the effect of theſe circumſtance, 
I took a large quantity of black blood; and put it into t 
bladder moiſtened with a little ſerum, and tying it very 
cloſe; hung it in a free expoſure to the air, though ina 
quieſcent ſtate; and the next day I found, upon exami- 
nation, that all the lower ſurface of the blood, which had 
been ſeparated from the common air by the intervention 
of the bladder (which is an animal membrane, ſimilar to 
that which conſtitutes the veſicles of the lungs, and is at 
leaſt as thick) and likewiſe a little ſerum, had acquired a 
coating of a florid red colour, and as thick, I believe, 2 
would have acquired, if it had been immediately eu 
poſed to the open air; ſo that this membrane had been n0 
impediment to the action of the air upon the blood. In 
this caſe it is evident to obſerve, that the change of co- 
our could not be owing to evaporation, as Mr. cio N A con- 
jectures. This experiment I repeated, without previouſſy 
moiſtening the bladder, and with the very ſame reſult. 
I obſerved alſo, that when I cut out a piece of the 
eraſſamemntum, and left the remainder in the veſſel 
with the eum, not only that part of the ſurface which 
was expoſed to the air, but that which was ſurrounded 
with//eram, and even covered with it to the depth of ſe- 
veral inches, acquired the florid colour; ſo that this deep 
coveringof ſerum, which muſt have effectually prevented 
all evaporation, was no more an impediment to the mu- 
tual action of the blood and the air, than the bladder had 

been. 
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Reſpiration, aud the ifs of ithe. . "H 
been. The ſerum of the „ —— toche 
a8 wonderfully adapted to anſwer its purpoſe, af a vehiule 
for the red globules, as the red globules themſelves: for 
the ſlighteſt covering of water, or ſaliva, effectually pre- 
vents the blood from acquiring its florid colour; and Mr. 
cio A found that this was the caſe; von: it was Sn 
wth | PT | 5 

That it is really the aim acung — a e 5 8 
not the ſerum itſelf, that gives the florid colour tothe blood, 
is clearly aſcertained by the following experiment. 1 
took two equal portions of black blood, and put them 
into equal cups, containing equal quantities of ſerum, 
which covered them to the depth of half an inch. One 
of theſe cups ſtanding in the open air, and the other being 
placed under an exhauſted receiver, the former prefently 
acquired a florid colour, while the other continued twelve 
haurs as black as at firſt. Being taken out of the raceiven, 
it ood all night in the open air without becoming red; 
and. continued black ever . even when the ſerum Was 
e >: £4; 14k 6s, J;6 Aab 
I alſo mare eds 0 atisfied 5 of the influence 
of the air upon the blood, through a body of ſerum, by 
the reverſe of this experiment. For I found that red 
blood became black through the depth of two inches of 
ſerum, when the veſſel containing it was expoſed to 
Phlogiſticated air; ſo that the red globules of the blood 
doth receive, and part with phlogiſton by means of the 
ar, notwithſtanding the interpoſition of a large body of. 
the fluid in which they naturally float. 12165 
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tried, through which. the air can act upon hload: far 


the fame manner as if it had been covered with ſerum, In 


r. uren — „ | 
ferns. ilk is the only animal fluid that I hay 


black blood became red when it was plunged in milk, in 


urine, indeed, black blood becomes inſtantly red; but 
this is not owing to the action of the air, through th 
urine, but to the ſaline nature of that fluid, . 
In ſome caſes, care muſt be taken to diftinguiſh the 
floridneſs with which ſome detached parts of a quantity 
of blood are tinged, from that which penetrates the ſolid 
parts of it. In /a/iva, and in water impregnated with 
alkaline falt, fixed or volatile, and alſo in ſpirit of wine, 
the extreme angles and edges of pieces of craſſamentum 
and ſmall detached parts, floating in thoſe liquors, wil 
appear of a very florid red, while the compact mas of 
blood continues dark. The florid colour of the promi 
nent and detached parts, in theſe caſes, ſeems to be the 
mere effect of the minute diviſion of the parts of the 
craſſamentum in the fluid in which thoſe parts float; 
when at the ſame time it has no ſuch effect on thok | 
parts: which remain compact, nor has the air the leaſt 
power of acting on the blood through the liquor. 
I had imagined, that ſince black blood contains more 
phlogiſton than red blood, that difference would have 
appeared in the air produced from them, either by being 
fimply diffolved in ſpirit of nitre, or when dried and 
made into a paſte with that acid. But the difference Was 
too ſmall to be ſenſible to this kind of teſt. For this 


purpoſe, however, I had ſome blood drawn from the * 
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ta heep, and alſo took ſome that care firſt after Killing 
it, as the butchers ufually do, by dividing the carotid ar- 
tery; but though 1 diffolved the black part of the for- 
mer, and the fed part of the latter, in equal quantities of 
the fame ſpirit of nitre, I found no ſenfible difference in 
the air that they yielded. The air that I got fron therm 
when dried, and made itito a paſte with ſpirit of nitre, 
was likewiſe equally indiftinguiſhable. The quatitity of 
air from this proceſs was very great, aid was produced 
irregularly, as I have obſerved it to have been when pro- 
faced by a folution in fpirit of nitre without drying. 
OMervatiomt on Air, vol. II. p. 155. Half of this pro- 
duce was fixed air, and the reſt phlogiſticated, except that 
2 candle burned in it with a lambent blue flame. It is 
evident, however, from this experiment, that even the 
moſt florid blood contains a confiderable quantity of 
phlogiſton; for, otherwiſe, this air would have been de- 


| phlogiſticated. 


1 would concfude this paper with obfervin g. that I 
have found a very great difference in the conſtitution of 
blood with reſpect to its property of being affected by the 
influence of the air; ſome becoming very ſoon of i li. ght 
florid colour, and the flratum of this colour ſoon | grow- 
ing very thick; whereas, in other caſes, the colour of 
the blood, in the moſt favourable circumſtances, has con- 


dinued much darker, and the lighter colour has never 
penetrated very far. 


As the principal uſe of the blood ſeems to be its power 


of receiving and diſcharging phlogiſton, and the degree 


in 
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in which it poſſeſſes this power is eaſily aſcertained by 
the eye, it might not, perhaps, be unworthy of being par- 
ticularly attended to by phyſicians. Fo eſtimate the 
goodneſs of blood, according to this criterion, nothing is 
requiſite but to obſerve the lightneſs of the colour, and 
the depth of the light-coloured Aratum, after it has been 
expoſed to the air for a given time. In caſes in which 
the blood is unuſually black, and but little affected by 
common air, it ſhould ſeem, that breathing a purer air 
might be preſcribed with advantage. 
In general, the blood that I have been able to procure 
in the city has not been ſo good as that which I have got 
in the country; owing, perhaps, to the cattle having been 
much driven, and heated before they were killed, 
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XIV. Experiments on Water obtained from the melted lee © 
of Sea-Water, to aſcertain whether it be frſb or not; 
and to determine its ſpecific Gravity with reſpect to — 
Water. Alſo experiments to find tbe Degree of do in 
which Sea-Water begins. to freeze.: By Mr. een 
Nairne. an to Sir Jour nr Bart. P. R. S.: 


1 1 4 . ;f , 26 winde 
> l f 720 . * 
T0 SIR JOHN PRINGLE,, ART. x, Ae = 112 
5 n _ 570 Sen mot ni met 4. Mitt 
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1 Feb, I, 1. akin dock fager in ene * 
7% L which Iwas preſent; that the ice of ſea water 

is not freſh; and that if the ice found near the poles be 
really ſo, it muſt probably be the ice of freſh water diſ- 
charged into the ſea from large rivers in thoſe parts: I 
thought the preſent cold weather afforded an opportunity 
too favourable to be loft, of aſcertaining by experiment, 
whether the water obtained from the: melted ice of ſea- 
water be free from the taſte of ſalt or not; of comparing 
its gravity with that of the ſea-water, &c.; and of find-. 
ing the degree of cold in which the latter begins to 
freeze: and I beg leave to lay before you an account of 
my reſearches in theſe matters, and of the methods I fol- 
lowed in making them, If you, $18, ſhould think them 
murthy of notice, and would communicate them to the 


ned body over which you preſide, you would confer 
« . honour on, &c. 
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furniſhed by Mr. o-wẽ＋ß x, who keeps the Mineral Water 
' Warehouſe, at Temple Bar; — Wk tv 


| tioned ice in a baſin in a heat of about 46%, in which 
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THE ſea-water uſed in the following experiments wa 


taken up off the North Foretand- 
On the 27th of January, 1766, at ten clock m 
evening, 1 filled a jar 3+ inches in diameter and 6! inches 
deep, with ſea- water, and expoſed it to the open air, the 
thermometer ſtanding at 1.5% At noom the next day; on 
taking it in, I found it frozen very hard, except a yer 
little at the bottom, which, remained quite fluid: I noy 
ſet it by a Rove in a heat of 56 to thaw. The ice 
when taken in from the open air was one quarter of 
an inch above the edge of the jar. When the jar hai 
continued in the degree of heat abovementioned during 
eight hours, I took out the ice, which was then 3; inches 
long and: two inches in diameter; about two-thirds of 
the water appeared to remain. In order to clear their 
from any brine that might adhere to it, I waſhed it in: 
pail of pump water, in which it was ſuffered to remait 
about a quarter of an hour, and then ſet it in a ſiede u 
drain off the water in which it had been waſned. 
On the 29th of January, 1776, I ſet the beforemet- 


continued nine hours before the whole was diſſolved 
The bulb of a thermometer reſted on the ice during ti 
time of the ſolution, and continued without variation a 
32. The water thus obtained was, to my palate, pe 
fectly free from any taſte of ſalt. p 
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In order to aſcertain the comparative gravity of this 
water, I filled 4 bottle with it to a certain mark in its neck, 
which was very narrow, and wei ighed the battle ſo filled 
very carefully. I weighed the ſame bottle, filled to the 
fame mark in its neck with ſea-water and other waters 
ſucceſſively, which were all brought to the ſame degree 
of heat by a thermometer. The reſults were as ms 


videlicet, 
: Grains, 
Water obtained from the n ice of the ſea 61 
water, hr 14 


Diſtilled rain water, 1614 
Water taken out of a Water tub, being a mixture 6 

of rain and ſnow water, 11 15 
The ſea water, | 4653 
The refduum of the ſea water from which the 6. | 
ice before mentioned had been taken, ; 59 


To find the degree of cold in which ſea water begins 
to freeze, I made the following experiments. 
I expoſed to the open air a decanter filled with the ſea 
water, in which a thermometer was ſuſpended, the bulb 
of which reached to the middle of the wideſt part of the 
decanter; a jelly glaſs filled with the ſame ſea-water, in 
which alſo a thermometer was put, reſting on the bot- 
tom, was placed in the ſame expoſure, The reſult will 


be ſeen in the folowing table: 
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Nr 
- January 29, 155 Fit: 
7 N nw 
erte | ka. Kc. 
rherm. 2 ; | 
- 1: YN 
_ 5 , 1 number of beautiful feathered | 
Ae ' |" ain aged i we 
glaſs; they began to ſhoot from 
| the top, which was covered with 
| ice, toward the bottom; when 
they reached ir, the thermometer 
rote immediately froms $to2$.s, 
| 
| 4 ce began to form in de decanter, 
| 25 iP 19 | 1 hardly perceptible at the 
a * ne” the water. 
15 
29 als of a laminated a 
WH O88 9 to ſhoot -downwards 
1 | obliquely from the ice at the 
| I | furface, which at the edge 0 
the water was barely two-tenths 
of an inch thick; no appearance 
[i | eee 
14786 | 19 " Ai. began to ſhoot round the 
BY B27 of the decanter cloſe tothe 
28.5 19 fr finely feathered 
| | made it 1m le to obſerve the 
| | height of the thermometer, 
„ Ir $5--77- 5 raiſing 1 it till the quick», 
At 5 7 filver in the tube Ko 
| 89548 i4- cf 1 2 the ice. 
e 1 — 
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January 29, at eight o'clock i in the evening, I expoſed 
to the open air two ſimilar jars, each 5: inches deep and 
1 inch in diameter; one of which I ſhall, for the ſake 
of diſtinction, call a; the other, B. A was filled with the 
ſea water; B with water taken out of a water tub, which 
was a mixture of rain and ſnow water. In a two ther- 
mometers were placed; one reſted on the bottom; the 
upper part of the ball of the other was a quarter of an 
inch only below the ſurface of the water; one thermo- 


meter was alſo placed i in , reſting on the bottom. The 
— table ſhews the einm. 


— 
o 


ſurface of the water in B covered 


20 As before. 


| Kan 1 PR 4 s = 
N. B. "During ths time in * wh Ry" e ere made, the therma- 

deter in the open air roſe half of a diviſion. 
The 
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The following table ſhews the refult of ſome further 
obſervations on the effects of cold on the ſea- water in the 
Jar 4 of the laſt table, which had been thawed in order to 
be now expoſed again to the open air. The thermome. 
ters in the jar continued in the ſame ſituation as before. 


January 30, 1776, A. M. 


The water fluid. 
Ice began to be formed about the plaſk 
the edge of the water. 
Still continued to have ice only about the 
edge of the water. 
. 
by the ice. 
| 1 27 | 24-5 | 18.5 | Thecryftals had almaſt reached the bottun 


IH During the half minute employed in this 
'} 27+ s ev Aber obs the — the bat- 

tom of the jar; the lower thermometer 

role almoſt inſtantaneouſly from 24.540 
28.5, and was immediately rendered 
obſcure by the ice. 
The jar was taken in from the open ait, 
the lower thermometer lifted out of 
the . 


| 1 1 ſerration. * 
— — 


From theſe obſervations it ſeems that the freezing 
point of ſea-water ſhould be fixed in FAHRENHEIT's ſcale 
at 28.5. 

As the water, when it began to freeze in two experi- 
ments, exhibited phenomena different from any I had 
_ obſerved before, it may not be improper to ſubjoin an 
account of them. 5 


8 
S 
80 
80 


11 45 26.5 | 28.5 | 19 | 


* 
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At fourteen minutes after eight in the morning of Ja- 
nuary 31, I put the jar u of the ſecond table, containing = 
me fame water; ui. a mixture of rain and fnow water, 
in 2 window, having the evening before placed a @cand 
thermometer in it, the bulb af which. was juſt below the 
ſurface of the water. This as well as the thermometer at the 
bottom ſtood at 27.5, and the: water was perfectly fluid: 
the thermometer placed near the jar within the window 
was at 23.5. At twenty- even minutes after eight it be- 
gan to freeze at the bottom of the jar, the thermometers. 
at the top and bottom ſtanding alike at 27. The inſtant 
the cryſtals began to encompaſs the ball of the thermo- 
meter below, which they very ſoon did after it began to 
freeze, the quickſilver roſe in it to 32*, the upper one 
continuing at 27% The cryſtals continued to ſhoot up- 
ward, and in leſs than half a minute reached the bulb of 
the thermometer at the ſurface, which immediately roſe 
to 32%, 
At ten minutes before fix in the evening of the ſame 
day, I put the jar a of the ſecond table into the open air, 
its contents the ſame; viz. ſea water. The thermome- 
ters in it were likewiſe the ſame, not having been moved; 
they both ſtood at 34*; mam 19.5. At 
fix o'clock the thermometer above was at 3 15, that below 
at 28.25. At this time I diſcovered ſome ice on the ſur- 
face of the water; but as it was by candle-light, I could 
not diſcern its firſt appearance. At ten minutes after fix, 
the thermometer above was at 29*; that below at 26.5. 
At afteen minntes. after fix, the upper thermometer at 


'A 28.55 
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28.6 that below at 25* At ſeventeen minutes after'ſix, 
both the thermometers ſtood: at 28.53, cryſtals. having 
riſen from the bottom covered the ball of that below, on 
which it rofe inſtantly from 25* to 28-5. The thermo- 
meter in the open air continued as at firſt; vir. at 19.5. 
The ſcale of all the thermometers uſed in theſe 
experiments was FAHRENHETT's: - I have ſent herewith 
ſpecimens of the water; viz. of the ſea-water;-of the 
water procured from its melted ice; and of the-re/iduum 
of the ſea-water from which the ice was taken. 
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XV. Rah Methods of meaſuring jbe Diminution of Bulk, 
taking place upon the. Mixture of common Air and Ki- 
trous Air; together with Experimenis on Platina. By 
John Ingenhouſz, M. D. F. R. S. Phyſician to their Im. 
perial Majeſties at V. ienna. In a Letter to Sir John 


Pringle, Bart. F. R. S. 


TO SIR JOHN PRINGLE, BART, P. R. 8. 

81 > Kati di | 4516 8 
R. Feb. 15, SOME time ago I hb myſelf with ſome 
% J experiments relating to nitrous air. Having 
received from the learned Abbe FONTANA a copy of a 
pamphlet, which he publiſhed this year under the title, 
Deſcrizione e uſi di alcuni fromenti per miſurare la 
ſalubrita del aria, di Felice FONTANA. In Firenze, Panno 
MDCCLXXV: per Gaetano Cambiagi Stampatore granducale, 
which moſt probably will already be known to you; I 
initated ſome of them, and found them very uſeful for 
the intended purpoſe of meaſuring the quantity of air 
abſorbed or diminiſhed by mixing the nitrous with the 
common air; by which criterion the degree of the ſalu- 
brity of common air may be aſcertained according to the 
diſcovery of Dr. PRIESTLEY. Abbe FoNTaNna firſt pro- 
duces nitrous air in a ſeparate veſſel, and then forces it 
into the glaſs, or other veſſel, in which it is to remain, till 
a communication be opened between this veſſel and the 
Vol. LXVI. L1 other 
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other which contains common air. I found it a difficult 
matter to force always juſt the ſame quantity of nitrous 
air into the veffel; becauſe I could never be ſure that the 
= KS air had diſlodged all the common air out of it, or 
had diſlodged always the ſame quantity of common air 
If this quantity is not always juſt the ſame, ſome variety | 
muſt happen in every experiment; and thus an exadt 
valuation of the quantity of air abſorbed cannot well be 
made. To obviate in ſome meaſure this difficult), 
and to abridge the experiment by mixing ſuddenly the 
two airs together, I contrived the inſtrument of which! 
ſend you here a drawing. It is a ſtrong glaſs veſſel, 
nearly two inches and a half in diameter, and about 2 
much in height: a conical figure would perhaps be bet- 
ter. A braſs cover, which embraces the glaſs about 
half an inch downwards, is cemented to it, and ha 
. hole in its middle, correfponding with the hole in the 
_ glaſs veſſel. This hole of the braſs cover has a female 
ſcrew fitted to receive the male ſcrew of a braſs tube, 
about ſeven inches long and about an inch in diameter, 
. terminating at one end in a male ſcrew (adapted to 
the abovementioned copper plate) and at the other, in 
a neck adapted to enter the mouth of an elaſtic gum i 
bottle, otherwiſe called boradchio or caout-choue, to be 
tied to it with a ſtrong ribbon. This braſs tube bs 
- towards each extremity an air-tight cock, by which the 
communication between one extremity and the other 
may be opened or ſhut. Between theſe two cocks, about 


the middle of the tube, is a . lateral tube, commu- 
nicating 
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nieating with the canal of the other tube. This lateral 


tube has alſo an air- tight cock, which opens or ſhuts up 
the communication with the long tube, and has a female 
ſcrew to receive the male ſcrew of another ſhort tube, 
which ſerves to receive a glaſs tube bent at right an gles 
andof two feet or more in length; the diameter ſomewhat 
more than that of a large quill. This glaſs tube is to be , 
divided into any number of equal parts. I uſe the inſtru- 

ment in the following manner. The elaſtic gum-bottle 
being well tied to the braſs tube, all the cocks ſhut, and 
the glaſs tube fixed to its place, I pour a certain quantity 
of aqua fortis (v. g. 3 6) into the glaſs veſſel, taking care 
that none of it touches the braſs cover: then I put 
into it a certain quantity of iron filings (v. g. 3j) wrapt 
up in a bit of paper to prevent its being immediately cor- 
roded. This being done, I ſcrew the glaſs veſſel to the 


braſs tube, ſo that no air can get out. When the red 


fumes begin to riſe, I open the two cocks of the braſs 
tube, which open the communication between che 
glais veſſel and the elaſtic gum- bottle. 
the elaſtic gum- bottle, I force the two airs to mix to- 
gether. The diminution of the air is ſoon perceived 
by the elaftic gum-bottle becoming flaccid. When 1 
judge the air is as much diminiſhed as it can be, I put 
the extremity of the glaſs tube into a veſſel with water, 
and open the cock of the ſide tube: the water imme- 
diately riſes in the glaſs tube to a height proportioned 
to the diminution of the two airs. By repeating ſeveral 
times the experiment in the ſame place, I found the 
L 12 riſe 


— 
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riſe of the water nearly, t the ſame, though not { 


i 


to the elaſtic bottle not being always of the ſame firmne 


two and a half feet long, and not quite a twelfth of an inch 


in diameter; fo that a column of quickſilver might flide 
through the whole without dif) perſing itſelf, filling al- 
ways the whole cavity. I cemented to each extremity a 


my finger without hurting myſelf. This tube being di- 
vided into 1 oO equal parts, I uſed it in two different ways; 


tube, into the neck of the phial. A column of quickfil- 
ver of about an inch in length occupied that end of the 
glaſs tube which was in' the neck of the phial. The 
whole was kept i in ſuch a poſture that the tube was nearly 
in an horizontal line, the end which is put into the phial 
being rather the higheſt. Care was taken that the tube 
ſhould not touch the aqua fortis. The phial being filled 
with red fumes and the extremity of the tube furrounded 
with them, I open and ſhut alternately the oppoſite extre- 
mity of the tube, ſo as to allow the quickſilver to advance 
1 towards the middle; as ſoon as the column of quick- 

ver is arrived at the middle, I take the tube out of the 
bottle, and ſhuteachextremity with the fore-finger: thus 
moving the tube upwards and downwards as briſkly as 


can be done with a certainty of keeping both extremities 
all 


0 xa 
as I'could have wiſhed: the variation I aſcribed partly 


or elaſticity, which it loſes more or leſs by ſqueezing. x 
contrived another method more ſimple, and perhaps more 
accurate, which is the following: Itook a glaſs tube about 


braſs ring, that I might be able to ſhut the opening with 


viz. having poured ſome aqua fortis into a little phial, and 
put to it ſome filings, I thruſt the extremity of the glaſs 
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mixed, I put one extremity into a veſſel filled with quick - 


other method is this: Etye to the end of the ſame tube the 
neck of a ſmall elaſtic gum- bottle, the bottom of which i is 
cut away : having put ſome iron filings into a little phial, 

filled with agua for tis, I put the end of the tube within the 
mouth of the phial, clapping my hand faſt to the orifice. 


the nitrous air, riſing from the phial, muſt take its courſe 
through the tube. When the whole tube is filled withred 
fumes, I take it out, and ſhut the two extremities with my 
two fore-fingers. Then I put one end of the tube in a. 
veſſel with quick ſilver, and withdraw both fingers for an. 


tube. I apply immediately both fingers; and holding the, 
tube nearly in a horizontal direction, ſo that the extremity 

where the quickſilver is may be rather the higheſt, Iopen 
and ſhut at the ſame time both extremities, ſo that the co-- 


de. The quickſilver advancing towards the middle, as 
much common air follows the quickſilver as it forces out 
nitrous air from the other extremity. As ſoon as the co- 
lumn of quickſilver is in the middle, I keep both extre- 
mities well ſhut with my fingers, and moving the tube in. 
various ways, I force the two airs to come into mutual 
eontact, and to mix intimately gether: Then I put one 


261 
Ml heFhils exactly ſhut. The twoairs being thoroughly 


flver, and withdrawing the finger from the opening, the 
quickfilver riſes immediately within the tube, and ſhews 
by its height the exact quantity of air diminiſhed. The 


of the phial, the looſe part of the elaſtic battle, ſo that 


inſtant, to make the column of quickſilver riſe within the 


lumn of quickſilver gradually advances towards the mid 


extremity 
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extremity into a veſſel filled with quickſilver, withdeay 
the finger from within the quickſilver, and obſerve ty 
what height the quickſilver riſes. It requires ſome Prac- 
tice to perform this experiment with dexterity. 
Some time ago I got ſome ounces of fine plating ** 
Spain, through the means of his excellency Count 
DIETRICHSTEIN, with which I made ſome experiments, 
Moſt writers affert, that a conſiderable part of the plating 
1s attracted by the magnet, but not the whole of it: but 
by a nice inquiry I found, that every one of the particles 
obeyed the magnet more or leſs, except ſome tranſparent 
ſtony particles; and that even theſe were all magnets in 
themſelves; or that each particle had two poles, which 
could change at pleaſure by the application of magnetical 
bars. Though their magnetical virtue is always much 
leſs than that of particles of iron, yet every one had more 
or leſs of it; but ſome fo little as not to be perceived but 
by applying a ſtrong magnet to them when floating upon 
water. Beſides the flat, ſmooth, and ſhining bright par- 
ticles, which are alone the true platina, I find two other 
kind of particles among them; viz. ſome very ſmall black 
particles, moſt of which are of an irregular figure, re- 
ſembling the iron ſand found in ſome parts of North 
America; at Teneriffe; near. ſome lakes in Italy; 
ſome rivers in Tranſylvania, among the gold duft 
which is taken out of them; and in many other places. 
Some of theſe black particles, though few in compari- 
ſon with the number of the irregular particles, are of 
very regular figure; and when ſeen through a good 


magnifier, fomewhat reſemble the figure of a mo 
3. Bo 
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Thele black particles of both ſorts, Ifind, are attracted by 
the loadſtone, and have each of them two poles, though 
thoſe of an irregular figure have them more manifeſtly (a), 
The other particles are of a gold colour; having, in gene- 
ral, more or leſs of a paleneſs approaching to the colour of 
patina. Some of theſe gold particles have the figure of 
the reſt of the p/atina, differing only from them in co- 
our, and in not being ſo bright, or as it were poliſhed. 
Others are irregular maſſes of indeterminate figure having 
generally a ſpungy appearance. The moſt part of theſe 
gold particles were evidently attracted by the magnet, and 
| ſhewed upon the ſurface of the water their two diſtin& 
poles. Theſe gold particles being put upon a piece of char- 
coal, and the flame of a candle directed upon them by the 
blowpipe of the chemical pocket laboratory, deſcribed by 
eusrAVE VON  ENGESTROM, publiſhed in the Engliſh 
tranſlation of O. W NSTED's Mineralogie, run eaſily into: 
wund balls, which have all the appearance and quality 
of real gold, except their being in general magnetical or 
| having two diſtinct poles. I make no doubt but this 
magnetical quality is owing to ſome platina mixed with 
the gold. I could never melt a ſingle particle of true 
ſhining platina by blowing ſtrongly upon it with the blow- 
pipe; the only change they underwent by this operation 
vas to loſe their brightneſs and the greateſt part of their 


(a) If magnetiſm is a criterion: of iron, there muſt be iron in the platina; 
but if the reſt of this ſubſtance be gold, according to ſome, why ſhould. 
not this be precipitated together with the gold added to it, by the addition of a. 
solution of green vitriol to che aqua regia in which the two metals are diſſolved?- 


mag. 
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magnetical virtue. Having filled a {mall glaſs tube wig 
that platin 4, L found each end of it attracted] both poles of 
compaſs indiſcriminately ; - but being put to a ſet of mag 
netical bars, it became a real magnet, having two diſting 
poles, which I could change at pleaſure, I filled another 
ſmall tube with latina, the hollow of the tube being only 
of ſuch a ſize, as to allow the particles of Platina to go in 
freely. s | ſtuck a pin in each end, and fixed the pins with 

ſealing wax. I directed five or ſix electrical exploſions from 
three very large jars through the tube; after which, 
found the platina had acquired no polarity. By looking 
with a A ; microſcope at the outſide of the tube, I found the 
platina was much changed, ſo as to appear one uninter- 
rupted cylinder of metal, all the interſtices between each 
particle being quite, in appearance at leaſt, obliterated 
and filled with bright metal. The places which were 
7 not. bright, were become of a black hue, and appearedto 
be parts of the platina not melted; which I found after- 
ward s to be the caſe. Iattempted to ſhake the particles out 
of the tube, but I could not ſucceed. I could only force 
out ſome few at the opening with a pin. I ſeparated a 
little bit of the tube with a file, to puſh out the cylinder 
of platina; but could not ſucceed without employing J 
great force: therefore I beat ſome part of the tube to 
pieces with a hammer, and found each particle had un 
dergone a remarkable alteration. All of them appeared 
in ſeveral places to have been melted, and ſome little 
ones ſeemed to have been intirely in a fluid ſtate; the) 


all adhered in lumps together ſo ſtrongly, that many of 
3 | them 
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| hem could abſolutely not be rubbed aſunder between 


de fingers. The inſide of the tube exhibited marks of 
having received impreſſions of the melted metal. By 


particles not expoſed to an electrical exploſion, they were 
farce to be known for the ſame ſubſtance. I had put 
ome iron filings in a tube of the ſame ſize, and directed 
the fame exploſion through it, in order to compare the 
effect of electricity upon it with what happened to the 


tube in ſmall bits, I could eaſily puſli out the filings with 


great force. The filings ſtuck together, as the particles of 
flatina had done; but with leſs force. By this experi- 


ficus of a very ftrong burning glafs, ſuch as was a little 
while ago made at Paris) were equally fufible, if not more 
{than iron, by electrical fire. I was fomewhat ſurprized 
to find, that the particles of p/ating taken out of theafore- 


force, being attracted by a loadftone at a greater diſtance, 
ad turning their poles more briſkly upon the water 
than before, though the whole cylinder of theſe parti- 
cles, till incloſed in the tube, gave no ſigns of having ac- 
(ured polarity, Thus it appears, that common fire di- 
miniſhes the magnetical virtue of latina, and that elec- 
ncal fire increaſes it; which I thought the more pro- 
Vo L. LXVI. M m bable, 


comparing the ſeparated particles of this platina with 


patina. 1 found, by looking at the outſide, ſomewhat of 
the fame appearance of being melted. By cutting this 


2 pin, which I could not do in the other caſe but with 
ment it ſhould ſeem as if latina (which hitherto could 


never be melted by common fire by itſelf, but only in the 


laid tube, had got a remarkably ftronger magnetical 
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bable, becauſe thoſe very particles, which had acqui 
by electricity their increaſed magnetical force, did loſe it 
again after being heated upon a piece of charcoal, which did 
not happen in the particles of iron. Platina mixed with 
lead was put upon an ordinary cupel in a docimaſtic fur. 
nace ſtrongly heated. When the metal came to a ſolid 
ſtate, it was a flat rough lump, much heavier than the 
crude platina. . I put freſh lead to it, and cupelled it 
again as before. I repeated it ten times, when 1 obtained 
a large lump, ſomewhat leſs flat; pretty ſmooth, but not 
bright; of about the ſame weight as after the firſt cupel- 
lation %. This lump did not give the leaſt ſign of mag- 
netiſm, and even would not receive any by being applied 
to ſtrong magnetical bars (I forgot to try this after the 
firſt cupellation) and the ſubſtance was very brittle, nearly 
of the ſame colour as platina, and took a fine poliſh. It 
it could tend to any uſeful purpoſe, I would repeat theſe 
experiments oftener, to be quite ſure whether the event 
would be conſtantly the ſame. 
Though a piece of ſoft iron attracts the two poles of 
a compaſs indiſcriminately, and is incapable of acquiring 
polarity itſelf, yet I have never been able to ſeparate a 
ſingle particle of the ſofteſt iron, even when I ſepa- 
rated it carefully with a flint, or other body containing 
no ſteel or iron, without its giving evident ſigns of two 
diſtinct poles when floating upon water, nay even upon 
paper. I could alſo neyer find iron filings of ever ſo ſoſt 


{b) I loſt the paper that contained the exact weight before and after the cv 
pellation, 


2 ſubſtance, 
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a ſubſtance, but each particle ſeparately had evidently 
two poles. Such iron filings mixed with bees wax, as 
much as is ſuificient to keep them together, got a ſtrong 
polarity by being touched with magnetical bars, and had 
all the qualities of a magnet: the maſs is eafily cut with 
a warm knife, and is very convenient for magneti- 
cal experiments, ſuch as Dr. KN Ihr made with ſimilar 
loadftones made of pounded magnets. I found alſo, that 
each particle of thoſe granulated iron ores of Sweden, 
which are placed among the mineræ ferri retractoriæ, ſe- 
parated iron from ſtone, and had two diſtant poles; and 


magnet by being touched with the bars. 
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that a piece of the ore itſelf became a tolerable good 


G : 
- - 
— x ”-e w— 


— — 


— 


JP OE 
— — — 


* % * 


ä — ——— — —ꝛ— eo 
2 — — — — * — — 


ä — 
— — 
| - 
1 


— — — 
— 


A - — 


” C7 1 
C\ Pa. 1 
. 
: 


XI. py Account of Three Fourneys from the Cape Tom 


5 Diſcovery of new Plants, towards the Improvement of 


the Cape, which I have tranſcribed from my journal; 
and if you ſhall find it to contain any thing worthy the 
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honour to preſent it to that illuſtrious Body; and believe, 
that with the greateſt pleaſure I ſhall communicate to 
vou and to them the MEARS part of my obſerva 


9 2 % | ; . I 4 4 pd 
; * * wy * p _ N * 
- 4 E. . Z 


. 


Mr. WA380N's Botanical T1 avels. 


in the Southern Parts of Africa; undertaken for thy 


the Royal Botanical Gardens at Kew. By Mr. Francis 
_ "Maſſon, one of bis Maje/lys Gardeners. Addreſſed to 
or Fr e Bart. F. R. 5. 


OP. 


10 $1R JOHN PRINGEE, BART. v. R. 8. 


A Nov. 1773. 


N compliance with your * =p I now fend 
you the account of my firſt journey from 
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notice of the Royal Society, I beg you would do me the 
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tions, 


I am, &c. 


"'FOURNEY I. 


AN ACCOUNT OF THE FIRST JOURNEY. 


N the roth of December, 1772, I ſet out from the 

Cape Town, towards the evening, attended by a 
Dutchman, and a Hottentot who drove my waggon, which 
was drawn by eight oxen; this being the manner of tra- 
velling there. They prefer oxen to horſes, becauſe they are 
much cheaper, and more eaſily maintained. At ſun-ſet 
we croſſed the Salt River, about two miles diſtance from 
the Cape Town, where is placed a high flag-ſtaff with a. 
large old piece of cannon, intended to give ſignals to pre- 
vent a ſurprize from an enemy: theſe ſignals are anſwered. , 
by others, placed upon eminences at proper diſtances, 
and alarm the adjacent country in a ſhort time. In the 
night we travelled over a large ſandy plain; and towards. 
the morning ſtopped at a ſmall cottage called Elfis Kraal. 
The next day we partook of the diverſion of hunting a 
ſmall ſpecies. of antelope, which the Dutch call Steen- 
bock. We croſſed great part of this ſandy plain, which 
is very extenſive, reaching from the Tyger Berg to Bay 
Falſo, upwards of twenty miles; from the Table Moun- 
tain to Hottentot Holland Mountains, about thirty miles. 
The ſoil of this. plain is unfit for cultivation; beinga pure 
white ſand, blown by the S.E. wind from the ſhore of 
Falſo Bay, and often forming large hillocks; it is, never- 
theleſs, overgrown with an infinite variety of plants pe- 


culiar to this country. | 
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I ith, We pafſed the Tyger Berg, leaving it on ou 
left hand; and along its ſkirts ſaw many fine plantationg, 
abounding with corn fields and vineyards. - 
12th, We paſſed the Paerden Berg (that is, Horſe, 
I Wünbain) ſo called from the number of Zebras for- 
moerly found there, which are called by the Dutch inha- 
bitants wild horſes. Towards the evening, croſſing the 
Berg Rivier (that is, Mountain River) we entered into 
the diſtrict called Draakenſteen, a valley about ten miles 
in length, and about five in breadth; containing many 
large plaritations of vineyard s, and orchards of moſt kinds 
of European fruit, which have been tranſported hither 
by the Dutch; vis. apricots, peaches, plumbs, apples, 
pears, figs, mulberries, almonds, cheſnuts, and walnuts; 
but no Indian fruits, except the guyava and jambo, neither 
of which ripen well. Theſe plantations are generally 
ſituated near the foot of the mountains, and watered by 
ſmall ſtreams, which deſcend with great rapidity, and 
are conveyed all over their gardens and vineyards. 
-x6th, We travelled to a ſmall village called Perel, ſo 
named from its ſituation on the N. E. fide of a hill called 
Perel Berg. In it is a church and about a dozen of houſes 
diſperſed along the foot of the hill, with pretty gardens 
and vineyards, which produce excellent wine. 
17th, I went up to the top of the Perel Berg, where! 
ſpent a whole day in ſearch of plants, and hunting a ſort 
of antelope called Ree Bock; but had no ſucceſs. I ſaw 
nothing here ſo worthy of obſervation as two large ſolid 


rocks, of a roundiſh 2 each of which, I may pofi- 
tively 
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tively fay, is more than a mile about at the baſe, and up- 

wards of two hundred feet high above the ground. 
Their ſurfaces are nearly ſmooth, without chink or fiſ- 
ſures, and they are found to be a ſpecies of ſaxum or gra- 
nite, different from that which compoſe the neigh- 

bouring mountains. | 
18th, From hence we continued our journey to a val 
ley, adjoining the S. E. part of Draakenſteen, called 
Franſche Hoek); it having been ſettled by a party of 
French refugees, who left France about the begin- 
ning of this century. Though but a poor ſettlement, 
being a cold, mooriſn ſoil, it produces corn enough for 
its inhabitants, ſour wine and ſome fruit. Drakenſteen 
and Franſche Hoek are bounded on the N.E. and S.E. 
by a chain of high mountains, which have their be- 
ginning at Cape Falſo, run in a winding courſe to the 
N. W. of St. Helena Bay, and ſend out ſeveral branches 
into the interior parts of the country. Theſe two val- 
lies are watered by the Berg Rivier, which riſes in the 
Stellenboſch mountains. It is a conſiderable river, but 
no where navigable. The banks are decorated with a 
great variety of uncommon trees. 
January 4, 1773, We reached Stellenboſch, a nals. 
village about thirty miles N.E. from the Cape Town, 
confifting of about thirty houſes, forming one regular 
ltreet, with a row of large oak-trees on each fide along 
the front of the houſes, which render it very pleaſant in 


(a) This, I ſuppoſe, to be the place which ſome of the French voyagers in 
neir obſeryations on the Cape of Good Hope, call Petite Rochelle, 
the 
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the. hat ſeaſon. Theſe oaks; which ined anc Gabe PR 
with ours in England, were brought out of Europe by 
ADRIAN VANDERSTELL, formerly governor of the Cape 
who built: this village, and gave it hä name. The 
country round at is populous, and contains many rich 
farms, which produce plenty of corn and wine. It h 
watered by a ſmall river called Eerſte Rivier, which diſ. 
charges irſelf into the Eaſt part of Falſo Bay. The far- 
mers e found buſy in treading out their corn; which i 
performed by horſes in the following manner. They make 
a circular floor about thirty, forty, or fifty feet diameter, 
with a compoſition of clay and cow-dung, which bind 
very hard; round it they erect a mud wall, about breaſt 
high; this floor they cover with ſheaves, beginning in the 
middle, and laying them in concentric circles till they 
reach the outſide. They then turn in about twenty or 
thirty borſes, which a Hottentot, furniſhed with a long 
whip, drives round and round till the corn be trodden out, 
and the ſtraw become as fine as chaff; which they after- 
wards clean, and carry into their granaries. This me- 
thod they can practice with great ſecurity, as it ſeldom 
rains Hey, from the middle of October to — of 
March. EY 
5th, mobi thence. we travelled * me foot of the 
Stellenboſch mountains to Hottentot Holland, a pleaſant 
and level: country; ſurrounded on three fides by the 
mountains; and the other opening to the Eaſt part of 
Falzo Bay. In it are eight or ten plantations, with ele- 
1181 gant 
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6th, We afverided the enten by an entvetheiziy 
teep rugged path; which the peaſants call Hottetifot" 
Holland of and after much labour and fatigue 
their ſummit, when we entered a ſpacious plain, 
interſperſed with an infinite number of large fragments 
of rocks, viſibly decayed by the force of the 8E. wind, 
which blows here during the ſumter with very great 
force. Some of theſe rocks appeared Ike the rains of 
thurch-ſteeples,. and were worn fo thin with wind and 
rain, that the ſofter parts of them were perforated in 
many places. They are formed of the chr quadruite'of | 
LINNAUS. The foil: about therm is a black eartit inter- 
mixed with a pure white ſand, probably proceeding froth 
the decay of the rocks. Theſe mountains abound with 
: great number of curious plants, and are, 1 believe,” 
the richeſt mountains in Africa for a botaniſt, ' We 
then paſſed the Palmet Rivier, ſo called by the N 
from a plant ( which almoſt covers the water; the leaves 
of which greatly reſemble that of the ananas or pine- 
apple, but their flowers are like thofe of a reed. At — . 
we eroſſed a ſmall river, called Boter Rivier; and took up 
our lodging at a mean cottage, where the'Dutchrnen and 
flottentots live almoft promiſcuouſly together, their beds 
wonhiting only of ſheep fkins. The next morning att 
(b) Kloof, is » narrow paſſage over the lower part of a chain of mountains, 


er ſometimes a narrow paſſage between mountains, 
e) Schoenus ſerratus, 
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the hot ſeaſon. Fheſe oaks; which are of the fame fork 
with ours in England, were brought out of Europe by 
ADRIAN VANDERSTELL, formerly governor of the Cape, 
who built this village, and gave it his name. be 
country round dt is populous, and contains many rich 
farms, which. produce plenty of corn and wine. It k 
watered by a ſmall river called Eerſte Mvier, which diſ- 
charges ixſelf into the Eaſt part of Falſo Bay. The far - 
mers ye found buſy in treading out their corn; which ib 
performed by horſes in the following manner. They make 
a circular floor about thirty, forty, or fifty feet diameter, 
with a compoſition of clay and cow-dung, which bind 
very hard; round it they erect a mud wall, about breaſt 
high; this floor they cover with ſheaves, beginning in the 
middle, and laying them in concentric circles till they 
reach the outſide. They then turn in about twenty or 
thirty horſes, Which a Hottentot, furniſhed with a long 
whip, drives round and round till the corn be trodden out, 
and the ſtraw become as fine as chaff; which they after- 
wards clean, and carry into their granaries. This me- 
thod they can practice with great ſecurity, as it ſeldom 
rains here fram the middle of October to — — of 
March. 2 

Sth, — * thence we travelled 8 me foot of the 
Stellenboſch mountains to Hottentot Holland, a pleaſant 


and; level: country; ſurrounded on three ſides by the 
mountains; and the other opening to the Eaſt part of 
Falzo Bay. In it are eight or ten plantations, with ele- 
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s 6th, We aſcended eee an exceedingly 
teep rugged: path, which the peaſants call Hottetifor' 
Holland KIoof % and after much labour and fatigue 
their ſummit, when we entered a ſpacious plain, 
nterſperſed with an infinite number of large fragments 
of rocks, viſibly decayed by the force of the S. E. wind, 
which blows here during the ſurntrer with very — 2 1 
force. Some of theſe rocks appeared Hke the ruins of 
church - ſteeples, and were worn fo thin with wind and 
ran, that the ſofter parts of them were perforated in 
many places. They ure formed of the chr quuurum dt 
LNNEUS. The foil: about thern is a black earth” inte- 
mixed with a pure white ſand, probably proceeding fromm 
the decay of the rocks. Theſe mountains abound with. 
: great number of curious plants, and are, I believe, 1 
the richeſt mountains in Afriea for a hotariſt. We 
then paſſed the Palmet Rivier, ſo called by the wn 2 
from a plant (which almoſt covers the water; the leaves ' 
af which greatly reſemble that of the ananas or pine- 
apple, but their flowers are like thofe of a reed. At night 
re crofſed a ſmall river, called Boter Rivier; and took up 
our lodging at a mean cottage, where the Dutchmen and 
Hottentots live almoſt promiſcuouſly together, their beds” | 
conſiſting only of ſheep's fkins. The next morning an 

(b) Kloof, is a narrow paſſage over the lower part of a chain of mountains, 


in ſometimes a narrow paſſage between mountains. 
be) Schoenus ſerratus. 
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old Hottentot brought out a fat wether, and avgliteny 
it; part of which we ate for our breakfaſt. 
8th, We came to a hot bath, ſituated on the S. E. fide 
of a large mountain called Zwart Berg). The Ind 
Company have erected here a tolerable houſe for the 
reception of ſick people. The water is ſcalding hg 
where it ſprings out of the earth; but after being con- 
veyed about ten or twelve paces to the bath, it become; 
more temperate. The people here ſeem to uſe it for al 
diſeaſes without exception, and often 3 receive 
more hurt than benefit by it. 
Toth, We croſſed Rivier Zonder des - thati is, End- 
ld River, which diſcharges itſelf into the Breed Riviera. 
At night we came to Sweet Milk Valley, where there ib: 
good houſe belonging to the overſeer of the Company 
woods; who received us with great civility, and kept u 
with him five days. The fourth day, we went into the 
woods, which are about half-way up a high chain of 
mountains that extends along the N. and N. E. fide of the 
the valley. I Was accompanied by a farmer's ſon, who 
took with him eight large rough dogs, which in our way 
ſtarted two, wolves; one of them we wounded with ſmall 
ſhot, ſo that the dogs overtook him. A fierce” battle en- 
ſued, which laſted: an hour before he was killed. We 
afterwards climbed over many dreadful precipices till we 
arrived at the woods; which are dark and gloomy, in- 
terſ perſed with climbing ſhrubs of various kinds. The 
trees are very hi gh; ſome from eighty to a hundred feet; 


(4) Black Mountain. (.) Broad River, 


often 
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often growing out of perpendicular rocks where no earth 
; to be ſeen. Among theſe the water ſometimes falls in 
caſcades over rocks two hundred feet perpendicular, with 

auful noiſe. I endured this day much fatigue in theſe 
ſequeſtered and unfrequented woods, with a mixture 
of horror and admiration. The greateſt part of the trees 


that-compoſe: them are unknown to botaniſts. - Some I 
found in flower; others, which were not ſo, I was obliged 


to leave for the reſearches of thoſe mho yy, come after 
me in a more fortunate ſeaſon. 
16th, I viſited a Hottentot Kraal: the men were all | 
x this time, attending their herds; but the women and 
children were employed in building their huts; which- 
ae very low, of a circular figure, and made of flender 
poles, the ends of which axe ſtuck into the ground; ſo as to 
uma number of arches croſſing one another; theſe they 
afterwards cover with mats made of reeds. They have 
wund hole in the middle of the floor, in which they 
make the fire, and ſit all round it upon the er but 
have no chimney. or hole to let out the ſmoke. EY 
18th, We croſſed the Breed Rivier, which is tere 
able, and only paſſable in winter by a ferry; but at tis 
ſeaſon we forded it at the place where the Rivier Zonder 
Eynde joins it. At night we arrived at Schwellendam, a 
place about x 50 miles N. E. from the Cape Town, where 
ve remained two days; but finding the ſeaſon too far ſpent 
for making any confiderable collections, I returned back 
to the Cape by the ſame road 1 came. It was on this 
Nn 2 9 
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journey ; 
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e A Aeby was performed i in com 
IC amo) pany with Dr. THUNBERG, 2 native of 
Sued — ſent out by the Duteh to collect plant 
4 hs dere a — amen eee 
Indies. (330.2; b 
Sept. bk, 177 35 Wes leſt — Town, direQting 
deere Seng the N. MW. Coaſt. We paſted the Blu 
Mountains; but tha weather proving rainy, and-attended 
—— ——— and were odge 
Fa >" night-in the fields. 
111 Athy; Mie came$q.Groene Klbef; arti belonging u 
hs Eaſt-India-Company, where we remained fevert 
da, the weather being rainy and umſettled; during 
wich time we made ſeveral excurfions along the fits 
af the hills, and alſo over a large findy defart toward 
ms ſea ſhore; where we found a great variety of beautifi 
 Blants, and ſeveral animals peeuliar to tiiis climate; O18. 
_ _antelopes;oftriches; ani Nevers of ſeveral forts. 
Igth, From GroeneKloof we-pafſtd'a ſmall hill, called 
Konter Berg; and from thence entered a large barrel 
untry, named Zwart Land-. The earth is a grey fand 


(a) Black Land, 
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level 


der ler any this; and covered over with Iow ſhrubs 
of various forms. - At night we catne'to a farmer's houſe, 


the Hottentots-uſfe as an ingredient to poiſon theirarrows. 
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where we remained two days, ranging the adjacent fields, 
in which we found many curious plants, and ſhot ſeveral 


animals, as ſteenbocken; hares, partridges. 
22d, Still, in the ſame direction, we travelled over x 


deep, fandy country with: great fatigue; when, towards 
the evening, we arrived at Saldana Bay. Here we lodged: 
with a farmer on the Eaft fide of the bay; but being de- 
ſuous of croffing to a houſe inhabited by ſome of the 
company's ſervants, who during the ſummer feuſon ſfioot 
ſeals for oil, om the a 3d we made a ſignal for them to ſend 
their hoat; which they immediately anfweredy and: 
brought us over the bay; which is about two miles in 


_ breadth, where we were: hofpitably entertained by the 


maſter. I obſerved, that-the direction of this bay is taict- 
down wrong in 4Fthe maps that E have ſeen, exceptthat 
of the AbBEDE EA CA ; they have given it a riglit Eaſt 
drection, whereas it has nearly a South direction; almoſt 
parallel to the ſea coaſt, and, Huppoſe, almoſt twenty miles. 
in length. The entrance of the bay is difficult, having ſe- 
veral finall fands ir it, and the adjacent country being 
little better than a fand y defart; amd the water brackith ; 
Ws, I think, improper for flipping. It lies about afry 

miles N. N. W. from the Cape Town. We found here 
great variety of curious plants; and irr particular, a large 
bulbous root; growing on dry precipices, which the Dutch 
call ver gift- Bolli poiſon bulb; tłre juice of which, they fay,, 


We 
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ky e found e e of amaryilis, and, by the 
5705 Sroving in a fan ihape, we called. amarylls 
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m, From, Saldaya Bay we. | journeyed. to Wirte Klip 
(White, Cliff) being a white granite ſtone of an, enor- 
mous ſize; from the top of which we had a charming 


vie w of the ſea coaſt from St. Helena Bay to the Cape of 
Good Hope. Then whole country affords a fine field for 
botany, being enamelled with the greateſt number of. 
flowers 1. ever ſaw, of exquiſite beauty and fragrance. 
Here we ſaw numbers of wild dogs, and ſome of them ſo 
near that I could BEM: them to be about the ſize of a 


. 


wherever they go, by Yano them in the ſame 
manner as our hounds do a ſtag. 


39 th, To. St. Helena Bay, where pn 2 Biviar diſc 
charges es itſelf, which is here very deep, and bordered on 
each ae by extenſive marſhes that are impaſſable, and 
oyergrown with very high reeds... Thoſe reeds are plen- 
tifully ſtocked with birds of various ſorts, which build 
their neſts upon ſuch of them as hang over the water. 
There is one bird, 3 in particular, which has a wonderful 
e ect among the green reeds; its body being a bright 
crimſon, with black and grey wings; and by the brightneſs 
of of heir colours, when ſitting among the reeds, they look 
like ſo many ſcarlet lillies: this is the /oxia orix of LIN- 
N 8. There are ſtill ſome of the ſea horſe, or hippopotamus 
ampbibius, in this river; but it is now prohibited to ſhoot: 
any 
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any of them, as they are Aerial 800 miles 
from the Cape. The farmers ſhoot them for their fleſh, 
which they eſteem as good as pork; and of their hide, 
which is extremely thick, they make whips. There 
happened at this time a great flood, that prevented our 
crofling the river at this place, and obliged us to tra- 
vel four days up the river to a ferry, which greatly 
retarded our journey, and occaſioned many difficulties by 
the deepneſs of the ſand and brackiſhneſs of the water; 
nor is there any wine or fruit in this part * the country, 
owing to the ſaltneſs of the ſoil. __ | 
Oct. 6th, We came to the pont or ferry, where we col- 
lected a great number of beautiſul Fan „ er 
ixie, irides, and gladialli. a 

_ . 7th, We croſſed the Berg Rivier, and entire) a fine 
vin country, called 24 Rivieren Diſtrict; ſo called from 
the number of ſmall rivulets which run through that 
diſtrict, and diſcharge into the Berg Rivier. Here we had 
ſome ſour wines, and oranges and lemons in great plenty. 
gth, We paſſed a branch of that chain of mountains 
which I mentioned in my firſt journey. They continue 
for many miles further to the N. W. gradually diminiſh-: 
ing in height to the Weſtern ſnore. This paſſage over 
the mountains is called Kartouw, and is remarked for 
being one of the moſt difficult in this part of Africa; 
which we found true, being obliged to lead our horſes” 
for three hours amidſt inceflant rain, which made the 

road fo ſlippery that, by often tumbling among the 

looſe ſtones, they- had their legs almoft ſtripped of the 

ſKkin; 
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King and the precipices ann we were 
often afraid to turn our eyes te either fide. | Towards 
ſun- ſet, with great labour and anxiety, we gut ſafe tg 
the ather ſide, where we found a miſerable cottage bo- 
longing to 3 Dutchman, Being however cold and wet, 
we were glad to take refuge under his roof. The hut 
had only one room; but our hoſt gave us a corner to ſleep 
in, which was detached by a hanging of reed mats, where 
he and his wife alſo flept; and in the other end lay: 
number of Hottentots promiſcuouſly together. 
roth, We croſſed the Olyfant's Rivier, nearly 130 
miles North of the Cape Town, where we entered into a 
Pleaſant valley, bounded on each fide by very high 
mountains; thoſe on the Eaft had their fammits covered 
with ſnow, it being then their ſpring. This country pro- 
duces good corn and European fruit in great plenty, ei- 
pecially oranges and lemons in the greateſt profuſion; 
and the trees grow to a great fize. They have alſo 
wine, but it is ſour and unwholeſome; which, I think, 
may be owing to their planting their vines in wet, marſnj 
places, The fruit yields watery juices, which feldom ris 
pen, but produce good brandy. There is a hot bath 
here, which we viſited, iſſuing from the fide of a moun- 
tain. The water was nearly boiling hat at the place it 
iſſued out of the rock; and the people who uſed it a- 
firmed, that it was hot enough to boil a piece of meat. 
I obſerved: an orange tree, which had been either raiſed 
from a fingle ſeed, or planted when very young, in 
ſeam of the rock where the water boiled out, which, to 
$--- my 
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wbaſon where the people bathed-were! matted: round 
% the fibres irn ber ti 18919 Hi et 
2th, rath, £4th; Itch, We travelled along the banks 
this river, making fhort ſtages. The meado vs yielded 
cellent paſture for our cattle, the graſs reaching ny te 
heir bellies, but of a-coarſe 2 nnn eB 
15 ſcir pus, and cyperus. BY THINS: 
x th, We atternpted to croſs aeg 
ains on the North ſide; but found it impracticahle, ha 
ag overturned our waggons on the fide of a precipice, 
— damaged them, which obliged us to returm 
04 peaſantꝰs houſe to get them repaired. This dome, w 
eld a confaltation what courſe to take; and aſten ſome 
rarm debates, concluded to fend our waggonis wund to 
place called Rood Land, there to wait for us, while the 
oor and I directed our courfe through a country called 
ond Bocke Veld, or Cold Country of ' Antelopes;/ ſo 
amed from a ſpecies of antelopes which inhabits here, 
aled Spring bock. This animal when hunted, inſteacc 
running, avails itſelf of furprizing ſprings or leaps, 
ich I ſhall have 11— mann mere n- | 
ereafter. er af .1 ont 
ryth, We drected lee Eaftvrard e ee : 
oof, a narrow winding paſſage through a high chain 
f mountains, which lies to che N. E. of Olyfants Rivier- 
his road is rugged beyond deſcription; — 
roken and ſhattered rocks and rugged precipices, en- 
ompaſſed on each ſide with horrid impaffable moun- 
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1 IM. uss — Travel. A 
tains; the fides of which are covered with — 
rocks that have tumbled down from the ſummits at dif. 
ferent times. We ſaw few plants here, only ſome trees 
of the protea grandiflora thinly diſperſed along the ſkin 
of theſe mountains. We croſſed, in this paſſage, ſeveral 
ſmall rivers of the pureſt water I ever beheld, which af. 
forded us no ſmall relief during the heat of the day, 
Towards the evening we entered the Koud Bocke Val 
and afterwards came to a en 8 1 where we re- 
| menen TIE TTL. 

18th, 19th, 2oth, We travelled tad the Con 
Bocke Veld, where we found but few plants: the face 
of the country being exceedingly barren, and not ſo much 
as a ſhirub to be ſeen. The ſeaſon here appeared to be 
two months later than in the nei ighbourhood of the Cape 
Town; although the diftance be not above a hundred 
miles, in a direct line in a Northern direction, This coun- 
tryis but ſmall; containing about nine orten Dutch places, 
the inhabitants of which ſubſiſt intirely by their cattle. 
Their winters are often ſo ſevere, that the ground is co- 
vered with ſnow for ten days together; and their early 
calves and lambs are often killed by the inclemency of the 
weather. Neither orange trees nor vines will live here, 
owing to the bleakneſs of its ſituation; and the boors in- 
formed us, the ſummers are often ſo unkindly, that their 
wheat is blighted while in ear, ſo that they purchaſe 
corn with their cattle from the low country farmers. The 
country is encompaſſed on all fides with very high moun- 
tains, almoſt perpendicular, conſiſting of bare rocks, * 
O 
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out the leaſt appearance of /vegetation;-and upon the 
whole, has a moſt melancholy. effect on the mind. We 
aw ſome herds of the ſpring-bocks, a ſpecies of antelope, 

as obſerved before, which were fo ſhy, that ve could not 

come within nuſket-ſhot of then. 117 315807 

21ſt, We deſcended by a very ſteep: path. into ano- 
ther ſmall country, called Warm Bocke Veld, encom- 
paſſed alſo on all ſides with horrid mountains, but not 
nearly ſo barren. Here we had ſome four wine and fruit; 
we were alſo delighted to ſee the luxuriance of the mea- 
dows, the graſs reaching to our horſes bellies, enriched 
with great variety of ixiæ, gladioli and. irides, moſt of 
which were in flower at the —_ 12 n . Au- 
—_ We had a high aw of mountains to pals Ab 
we arrived at Rood Land, where we expected to meet 
our waggons. Upon inquiring about-the road thither of 
the women, with whom we had lodged the preceding 
night, the men being all from home, ſo that we could 
not procure a guide; they informed us, there was only 
one paſs, called Moſtart's Hoek, which was very danger- 
ous; and that, without a guide, we ſhould run the riſk of 
loſing our lives, having a rapid river ſeveral times to croſs, 
the fords of which, by the late rains, had been. rendered 

more dangerous than uſual. We were a little intimidated | 
by this information; but fortifying ourſelves with reſolu- 
tion we proceeded, and in an hour arrived at the firſt 
precipice, where we looked down with horror on the river, 
Which formed ſeveral cataracts inconceivably wild and 
O Oo 2 romantic. 
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romantic. This paſs, which took us near three hom 
march, is at the broadeſt about a quarter of a mile, butin 
general not above an eighth part of one. The mountaing 
on each fide rifing almoft perpendicular to a ſtupendom 
height, had their ſummits then covered with ſnow, part of 
which remains till March. This river, which is the be- 
ginning of the Broad River, we had four times to croſs, 
The ford was exceedingly rough, the bedof the river being 
filed with huge ſtones, which tumble down from the 
fides of the mountain; but we thought our labour and 
aifficultics largely repaid by the number of rare plants 
we found here. - The bank of the river is-covered with 
great variety of evergreen trees; viz. br abecjum /tellath 
' folium, kiggelaria Africana, myrius anguſtifolia, and the 
precipices are ornamented with erice and many other 
mountain plants never deſcribed before. At night we 


next day to reſt and the examination of our plants. It is 
to be obſerved, that during the preceding five days we 
had rather ſhortened our diſtanee from the Cape, by 


the mountains with us; fo that we were now one day's 
journey nearer the Cape than we had been on Bocke Veld. 
25th, We travelled up a high mountain, called Win- 

ter Hoek, on the N. W. of Rood Land, one of the higheſt 
mountains in this part of Africa, whoſe top is covered 
with ſnow the greateſt part of the year. Here we ex- 


pected to find plants that might endure the feverity of 
our 


arrived at Rood Land, where we found our fervants and 
waggons, and being a little fatigued we devoted the 


reaſon. of the impoſſibility of taking the waggons over 
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; but when we arrived A its top, we found: 
thi g but a few grafles, re/ftiones, elegiæ; the whole 
mountain conſiſting of rock, lying in horizontal ra- 
, without any. fort of earth, except a little decayed 
wack in which the graſſes grew. From the foot of this 
mountain to its ſummit is a good. day's journey, it 
being very rugged and difficult to mount. We found 
many curious plants growing along the borders of the 
freams, which run in great plenty down the mountain's 
fide. Rood Land is a fine level country, ſurrounded. 
on all ſides by lofty mountains, except on the Eaſt, where: 
the valley continues for feveral days journey indoſed: 
by mountains on each fide. Thofe on the-Norther. ſide: 
continue for ſeveral hundred miles in an oblique di- 
rection, and terminate on the Eaftern coaſt. This coun- 
ty produces corn and wine in abundance, and moſt of 
dur European fruits, which have been planted there by 
the new inhabitants, who are deſcendants of the 
French — þ & civil, — and induſtrious 
people. 
28th, 29th, We: continued our journey along the: 
banks of the Broad River, where we collected many re- 
markably fine flowers, particularly one of the lilaceous 
* a long ſpike of pendulous flowers, of a greeniſh: 
Bure colour, which among the long graſs * an ad- 
mirable effect (this is ixia viridis).. 

zoth, We croſſed the Hexen Rivier (Witches » River); 
Vhich has a paſſage — the mountains, and joins 
the. 
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the Broad Rivers this ov is alſo remarkable for aku 
wg 981 
31ſt, We paſſed on to Ko Aree ee * 
— new plants; in particular, gerania and ſapelia. 
Nov. 2d, To Koekman's Rivier, the banks of which ar 
covered with thick woods, and furniſhed with a variety 
of birds, which afforded us good ſport. The trees wen 
moſtly of the mimoſa nilotica of LINN us; the ſpecies of 
the birds I have not yet determined, not being provided 
with books upon Ornithology to ſettle one half of thoſe 
mann I collected on this journey. 
5th, We arrived at Swellendam, deſcribed in my fr 
- Jotirniy; ; and the fame day dined with the Land Droſ, 
vo is a juſtice of peace, and collects different taxes from 
the peaſants. After dinner we purſued our route to Hul. 
fel Tagt's Rivier, where is a place belonging to the Eaft 
India Company. There they keep a few wood-cuttenz 
and from thence ſupply the Wheelers at the Cape, con- 
veying their wood in waggons drawn by oxen : this place, 
I think, is about 1 50 miles from the Cape. Here we 
reſted five days for the benefit of our oxen, which had 
become very lean, and the * ſet out of 
the Eaft India Company's-herd. 
Toth, To Davenhoek's Rivier, where we natal al 
ni ght, and the next morning proceeded on our jout- 
ney. * The Doctor imprudently took the ford without 
the leaſt inquiry; when on a ſudden, | he and his horſe 
plunged over head and ears into a pit, that had been 


made by the Bippopotamus ampbibius, which formerly * 
habit 


7 0 R * E * n. 267 | 


ubited thoſe rivers. The pit was very Sig and ſteep. 
on all fides, which made my companion's fate uncertain . 
vr a few minutes; but, after ſeveral ſtrong exertions, the 
horſe gained the oppoſite fide with his rider. 

12th, To Caffer KuylT's Rivier. Upon our left hand, a 
few miles diſtant, we had the chain of mountains before 
mentioned, which here take a N.E. direction. Their 
ſummits terminate in a number of lofty, rugged pieces, 
which have an admirable effect. Between this chain of 
mountains and the fea on the S. E. lies an extenſive coun- 
try, to appearance low; but when one travels acroſs it, it 
preſents a continued ſeries of hills and dales. The hills 
xe quite ſmooth and eaſy of aſcent, and covered with long 
coarſe graſs, which cattle ſeldom. eat. On. the declivities 
of theſe low hills grows the aloe Socotorina in large 
dumps, which when old have ſtems. about five. or fix 
feet high, with only a few thick leaves on their tops, that 
at a diſtance appear like bands of Hottentots. The pea- 
ſants make great quantities of the gum. aloes from the 
ſap of the leaves, which they ſell at the Cape from two 
to fix pence per pound. There is a fine ſpecies of an- 
telope, which inhabits only here, called, by the peaſants | 
Bonte Bock; ſomething larger than a fallow . very 
hy, but not very ſwift. 

I th, To Goud's Rivier; which at that time was how 
109: yards broad, and the water came up to the ſeat of 
our ſaddles. On each fide of this river lies an extraordi- 


nary track of land, which in the Hottentot language is 
Glled Carro. It is a dry, burning ſoil, of a reddiſh colour, 
intermixed 


on the tyranny of his native country, which had forced 
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ee Frith rotten rock, and intirely drweſtec f 
graſs; but enriched with an infinite number of evergreen 
ſhrubs, both fruteſcent and fucculent: among the latter 
we found many new ſpecies of craſſula, cotyledon, eupbor- 
hin, portulaca, mefembryantbermum. We reſolved to 
vifit the ſea ſhore, and particularly Moſſel-Baay; when, 
late in the evening, we came to the houſe of an European, 
ho received us very hoſpitably. He was a native of 
Swediſh Pomerania, about feventy years old; had been 
ſhipwrecked on the coaſt of England fifty years ago, and 
poke much of the hofpitality of the Engliſh. He wasa 
man of learning, and expreffed many fenfibte reflexions 


Hira to ſeek for an aſylum in the defarts of Africa. His 
houſe was very mean, built of mud, and miſerably fur- 
niſhed; not having a bed to lie on, though he had ſeveral 
hundred oxen and ſome thoufands of ſheep. He had 
number of Hottentot vaffals, whoſe huts were fituatet 
round his folds, where they kept ſeveral large fires al 
night long, to frighten away the wolves and tigers. 
Töth, We came to Moffel-Baay, which is very large, 
open, and expoſed to the S.E. and E. The ſhore is co- 
vered with ſhrubs of various kinds; the greateſt part of 
which were unknown to us, and many we did not find 
in flower. To the N.E. of Moſſel-Baay lies a woody 
country, called Houtniquas Land; whoſe woods, inter- 
cepted by rivers and precipices, are fo large, that their 
extent is not perfectly known. Theſe woods are a great 
treaf! ure to the Dutch, and will be very ſerviceable to the 

3 . inhabitants 
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znhabitants of the Cape, when their other woods are ex- 
hauſted. In them are numbers of wild buffaloes that are 
very fierce, and ſome elephants; which renders travelling 
dangerous. We now directed our courſe Northward 
to the foot of the great chain of mountains, which we had 
again to croſs; it is there very broad, being a hard day's 
march from one fide to the other. This paſs is called by 
the peaſants Hartiquas Kloof. 
19th, We were ſeveral hours in aſcending, and after 
deſcending on the other fide, we entered a valley, ſur- 
rounded by lofty mountains: here we reſted that night 
by a ſtream of water, where we collected many curious 
plants. 

20th, We continued our journey through a diſmal 
valley, where we ſaw neither man nor beaſt; but our la- 
bour was generouſly rewarded by the productions of the 
vegetable kingdom, having found ſeveral new ſpecies of 
plants, which for neatneſs and elegance exceeded any 
thing I had ever ſeen. At night we got clear of the 
mountains, but entered a rugged country, which the 
new inhabitants name Canaan's Land; though it might 
rather be called the Land of Sorrow; for no land could 
exhibit a more waſteful proſpect; the plains conſiſting 
of nothing but rotten rock, intermixed with a little red 
bam in the interſtices, which ſupported a variety of 
ſcrubby buſhes, in their nature evergreen, but, by the 
ſcorching. heat of the Sun, ſtripped almoft of all their 
leaves. Yet notwithſtanding the diſagreeable aſpect 
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of this tract, we enriched our collection by a variety off 
facculent plants, which we had never ſeen N and 
which appeared to us like a new creation. 
21ſt, To Great Thorn River, where we encamped m. 
der a large mimo/a tree. During the night, we hat 
ern loud claps of thunder with rain, _ 
„ 22d, We entered Lange Kloof, which is a narrow y1. 
1 1275 not exceeding two miles at the broadeſt, and in length, 
- about 100; bounded on the S.W. by the chain of moun- 

tains beforementioned, and on the North and Eaft by r 
lower ridge, which runs nearly parallel. It contain 

about ſeven or eight places, which are from twelve u 
twenty miles diſtant from each other; the houſes are ven 
mean, without walls, conſiſting only of poles ſtuck in 
the ground, meeting at the top, and thatched over with 
reeds. The people, however, are wealthy, pofleſling 
large herds and flocks. The Hottentots are in gener 
ſervants to the Dutch farmers; who give them for wage 
"beads, and tobacco mixed with hemp; the latter, which 
intoxicates them, they are extremely fond of. A fer fre 
Hottentots ſtill remain here, who live in their ancient 
manner; but who are miſerable wretches, having hardly 
any ſtock of cattle. 
29th, To Kromme Rivier (that is, Crooked River)! 
long, marſhy vale, which lies much lower than the for- 
mer, and is bounded by a continuation of the abovemer 
tioned mountains. 
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Inn 
zoth, To m_ Boſch, where we encamped that night 
in the * fields, clear of the woods, for fear of che 
lions. 

Dec. Iſt, We entered a 98 lewd er; bordering 
on the Eaſtern Ocean, leaving behind us the chain of 
mountains before mentioned, which runs obliquely acroſs 
the country from the Atlantic to the Indian Ocean. At 
night we came to Zee-Koe Rivier, or Sea-Cow River, ſo 
called, erroneouſly, from the bippopotamus ampbibius, 
which formerly inhabited it, but is now almoſt extirpated. 
We reſted here eight days; in which time we ranged the 
adjacent woods and fields, where we greatly increaſed 
our collection. The river was frequented by a variety of 
water-fowl which afforded us good ſport: there were 
numbers of the phenocopterus ruber, pelicanus anocrotalus, 
with many others, which we could not claſs, being un- 
provided, as I ſaid, with books of Ornithology... We 
lodged at the houſe of Jacos KOock, an old German, who 
uſed us with great civility. He had built a handſome 

houſe, made gardens and vineyards, poſſeſſed numerous 
herds of cattle, and had upwards of a hundred Hottentots 

in his ſervice, whom he employed in taking care of 
them. The face of the country chan ges greatly, being 
open, plain, and covered with verdure, extending many 
miles along the ſea-coaſt, containing ſeveral tribes of 
Hottentots. The rivers formerly abounded with the Hip- 
Popotamus amphibius; but ſince the Dutch inhabited theſe 
parts, they have almoſt deſtroyed them. They ſhoot 
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their fat being much of the fame quality, The 
manner in which the Hottentots catch theſe anima 
is as follows: the banks of the rivers, as T have already 
obferved, are covered with almoſt impenetrable woods; 
theſe animals in the day time lodge themſelves in the 
deepeſt places of the river, and when night comes, 
make excurfions into the adjacent fields to graze, taking 
their cburſe through paths, which they have made in 
the woods. In theſe paths the Hottentots dig large pits, 
which they cover over with boughs of trees and graſs; 
then hunting them out of the fields, the animals make 
full-ſpeed towards the river, and fall into theſe pits; from 
whence they are unable to get out, on account of their 
great weight, and then the men come up with their 
lances and kill them. We found here a new palm, of the 
pith of which the Dutchman told us the Hottentots make 
bread; but we could get no ſatis factory account of their 


method of making it. We obſerved two ſpecies; one 


about a foot and a half diameter in the ftem, and about 


twelve feet high, with entire leaves; they appeared to be 


very old, and feldom bore fruit. The other ſort had no 
ſtem, with the leaves a little ferrated, and lying flat on 
the ground, which produced a large conical fructification 


about eighteen inches long, and a foot or more in cir- 


cumference; ſquamoſe, and under each of the /quame, is 


an oval nut, about the ſize of a cheſnut, of a beautiful 


red colour, but inſipid taſte. The male plant is ſimilar 
to 


them for their fleth, which they eſteem equal to por, 
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to the 3 Joly 3 not 17 unt, but bearing a 4 
frobulus, and containing the pollen, or male-duft, in ſmall 
cells underneath its quam. In the woods here we 
found the euphorbia antiquorum forty feet high. The 
inhabitants obſerve, that the honey found near theſe 
trees is unwholeſome. Being ſtill determined to 
continue our journey about 1 50 miles further, directing 
our courſe towards the middle of the country, and to re- 
turn. to the Cape another way; I furniſhed myſelf with 
à ſet of freſh oxen and a fortnight's proviſion; and Mr. 
zock gave us one of his ſons for a guide and to ſerve us 
25 interpreter, he being a * maſter of the Hottentot 
language. 

gth, We took leave of our hoſpitable friend, and de- 
parting towards the evening, we ſtopped that night at the 
houſe of JacoB VAN RENNEN, awealthy grazier: this was 
the laſt Dutch place in this part of the country. From 
hence we travelled through a rugged hilly country, co- 
vered with thick coppices of evergreen trees; but the 
way was ſo rough that our waggons werealmoſt ſhaken to 
pieces. Towards noon we croſſed Camtour's River, where 
ve reſted during the heat of the day, and amuſed, our- 
ſelves in the woods along its banks, which were extremely 
pleaſant: the river is broad and deep in many places. 
The woods are frequented by elephants, buffaloes, 
and lions; and the deepeſt parts of the river by the bippopo- 
ami. We found many new plants here, notwithſtanding 


our ſtay was ſo ſhort. In the afternoon we advanced 
through 
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Atte 0 weody' country, where we obſerved numbers 
of bittterMes, which' appeared like thoſe of India; but 


from the thickneſs of the woods we could not procure a 
fingle ſpecimen; At ni ight we came to Lory's River, { 
called from a ſpecies of parrot, which is four;d here. 
We were viſited by ſeveral Hottentots, who came out of 


the woods armed with lances, but behaved very oblig- 


ingly, and ſlept by our fire all night; and we at the ſame 
time entertained them with tobacco, a which they were 


exceedingly fond. 


© ITth, We travelled over a pleaſant country, diverſifi 
with ſmooth green hills, interſperſed with evergreenz, 
and ſtocked with numerous flocks of the capra dorcu 
of LIN N AUS, equus Zebra, and camelus firuthio; which, 
together with the fine diſpoſition of the woods and 
groves, could not but charm us, who, for upwards of 
three months, had been climbing rugged mountains, and 
croffing ſultry deſarts. In the evening we came to Van 


$Staad's Rivier, where we remained all night, and were 


viſited by ſeveral Hottentots, who brought us milk in 

baſkets made of fine reeds, which they weave ſo clok 

wat they hold any liquid. 
12th, We croſſed Van Staad's Rivier, where there | 


a large Kraal, or Hottentot village, containing upwards 


of 200 inhabitants, who are poſſeſſed of great hers 
of bullocks, but of no ſheep. Theſe Hottentots were fe- 
markably well-ſhaped, and ſtouter made than any other 
Hottentots I have yet ſeen. They are alſo very bold i! 

* encountering 
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enn wild beaſts, particularly the lion l often 
attacks their folds, and makes great havock. When this 
happens, all the young men of the Kraal go in purſuit 
of him, directed by ſmall dogs, who follow his ſcent: as: 
ſoon as they diſcover him in the buſhes, they irritate him, 
till he ſprings out with fury and attacks them; when. 
being all armed with haſſagays, they often throw twenty 
or thirty into his body at once; but it is common to loſe 
2 man or two in ſuch attacks. Theſe Hottentots were all 
cloathed in cro/es, or mantles, made of the hides of oxen, 
which they dreſs in a particular manner, making them as 
pliant as a piece of cloth: they wore the hairy fide out- 
wards. Their breaſt, belly, and thighs, were naked, except 
being croſſed by a number of leathern ſtraps round their 
middle. They had no other covering for their private 
parts, than a muzzle of leather exactly covering the ex- 
tremity of the penis, and ſuſpended by a leathern thong 
from their girdle, which was commonly ornamented with 
braſs rings. Some had the {kin of a ſteenbock hung over 
their breaſt, with the ſkin of its fore legs and hoots be- 
hind, which they look upon as a great ornament; others 
had a buffalo's tail, faſtened to a girdle which was tied 
round the thigh ; others a porcupine's quill ſtuck through 
each ear; others had plates of braſs of fix inches ſquare 
faſtened to their hair, hanging on each fide of their 
head; others large ivory rings round their arms, with. 
ſeveral other ridiculous fancies too tedious to mention. 
The women were dreſſed almoſt in the ſame taſte, except 


that a great number of ſmall thongs of leather, ſuſpended 
from 
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ca ains or chiefs over why Kb claim t ö 
rt of 'the nerds; the 0 others 7 bee a 
t I they Dae every thing in common, and pay. 
Üittle reſpect to their 5 1 10 Theſe Hottentots are, 
called Gunaquas, but were mixed with another people 
whom the Dutch call Caffers, who border upon Tem 
de Natal. They 1 were all armed with haffaguays, of. 
which every one had eight or ten in his left hand. We 
found here the true Cape jaſſemine, or gardenia Hellala, 
and the coral tree, eretbrina corallodendron. The di- | 
mate Here differs much from that of the [+ ape. Ther 
have no S. E. wind, which is ſo troubleſome there; ; their | 
ſtrongeſt wind is from the S. W. They ſeldom have rain 
in ſummer, though often thunder and lightnin g; the 
clouds being attracted by the lofty mountains are . 
in ſhowers before they reach the plan, t 4 2000 

[--- 3th, 14th, We made but very ſhort ſtages, employ», 
ing our time in collecting plants, all of which were 
new. The buffalo i is numerous in this country : it A 
fierce animal, and larger than the biggeſt of our Engliſh 0 
oxen. In the day-time they retire to the woods, which 
renders it very dangerous to botanize there. We here 
ſaw two lions for the firſt time, at about 4 or 500 yards 
diſtance; but they took no notice of us, keeping their 
eyes upon a clump of the capra dorcas, which were 
feeding at ſome diſtance from them. We ſhot two ot 


ty buffaloes which proved good eating. | 
3-1. 5 1 5th, 
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15th, To zan Kop's — where we reſted all 

ht. 2 | 
* 6th, To Zwart Kop's Salt-pan, where we remained. 
moſt part of that day. "This Salt-pan is a lake ſeveral 
miles diſtant from the ſea, and upon an eminence. In 
the rainy ſeaſon it is filled with freſh water, which, by 
the ſaltneſs of the ground, ſoon becomes ſtrongly im- 
pregnated with faline particles; and when the ſummer's. 
heat exhales the freſh water, the bottom of the lake is 
covered with a cruſt of pure ſalt two or three feet thick. 
The lake is about three miles round, and ſurrounded by 
a rifing ground, covered with a great variety of curious 
ſhrubs,many of which proved new. Here we found ſe- 
veral fingular inſects, and 8 many others the gryllus: - 
and cimex. 

17th, We travelled n a miſerable parched 
country, covered with ſhrubs and fucculent plants of va- 
nous kinds; but the graſs was entirely burnt up by the 
heat of the Sun. We ſaw numbers of wild animals, and 
in particular a variety of the Zebra, called by the Hottentots 
Opeagha. We alſo obſerved the print and dung of ele- 
phants and lions. At noon we came to Sunday's River, 
Where we reſted a few hours, and conſulted with our 
guide, whom we took from the laſt Dutch place, about 
proceeding on our journey. But both he and our ſervants 
refuſed to advance further; telling us, we were now on 
the borders of a powerful nation of Hottentots, called 
Calfers; who, they ſaid, would kill us, were it only to 
bet the iron belonging to our waggons. In conſequence 
of theſe remonſtrances, and the bad ftate our carriages 

VoL. LXVI. 29 were 
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Were in beifig teat) yto drop te es, and Hatry ot oi 
onen fick, we, with much reluctatice, conſented to reriſh 

the-ſatneway we came. FROST TE9vE leg oer 
rotk, We arrived again at Sea- c River,” Where ht 
| bn our waggons. % ö egen hen io alfin 
24thj 28th; We proceeded home warde through 
—_—_ Rivier and part of Lange Kloof; but being in 
formed there was a hot bath about a day journey tod 
Northwvard,' we determined to ſee it, Iris. OP 

en and ſervarits in Lange K loo. 
-\ 2gth, Towards the evening we croſſed the nage 
mountains on the Noxth-fide of Lange Kloof, and u 
night came to a ſolitary cottage belonging to a Dub 
man, where we fotmd ſeveral Dutch people, who weite 
uus next day to the hot bath, to uſe the water. M 
werk glad of their company, and travelled over "the 
drieſt country 1 ever beheld. The plains Were cbverti 
with looſe ſtones, and not a did GP grafb to be ſeen; bit 
v found many rare ſpecies of craſula, diefer y N 
mim; and other ſucculent plants. In ſome places not i 
drop of water was to be found witHin thirty miles circuit. 
We could of courſe expect to ſee but few animals; thoſe 
were-the yrs doreas, eguus l pers and ſpring 
n £ 
Zoth, At night we arrived at the hot bath, which 5 
Etuated at the foot of a ridge of dry mountains: 2 thews 
ter is very hot, and taſtes ſtrongly of iron. Ther 
is a Dutch ſettlement about 300 yards from the fou 


* where they float their gardens every night * 
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the water, Which at that diſtance is ſtill ſmoaking. By 
this means they have all Kind of garden vegetables in the 
eſt perfection. Next morning we went up to the 
up af this ridge of mountains, which appeared like a 
maſs of rocks heaped one on top of another, where we 
had an extenfive view of the country, which appeared 
horrible, every thing being parched up, and even the 
beds of the largeſt rivers entirely dry. We tound here 
aſpecies of heath remarkable for havingits branches and 
leaves all covered with a fine hoary down or nap, which 
we thought Gingular i in that genus: we called it erica to- 
nente. 

Jan. iſt, We returned to Lange Kloof, and next 325 
orertook our waggons; but many of our oxen were fick, 
haring caught a diſeaſe which rages there amongſt the 
horned cattle in ſummer, and ſo affects their hoofs that 
they often drop off, and great numbers die. This diſeaſe 
proves. detrimental to the Dutch peaſants, who live 5g; er 
600 miles in the country, when they make a journey to 
the Cape. Their oxen are often ſeized with it in the 
middle of a deſart, and ſometimes muſt remain there 
for a month till they recover. This makes their jours 
mies to the Cape long and diſagreeable, eſpecially as 
they are obliged to take with them their wives and chil- 


den, for fear of their being * by the nen 


W their abſence. 28 

zd, We came to Great Thorney Dons N we rm 
parted with our waggons, in order to examine a large 
tact of Carro, where it was improper to take our 
ai, 292 | Oxen 
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30 r /aasSons Bo ver. 
-[entl abt Dutt te ſcartitybf water! Late ifpthe aft 
"66h wwe Carle to A peatiit's Hoſe; wh itifortied uy 
bad 2 neighbour about fout Hoars ride from his plac 
by horn we fhoald be kindly received; ànd who wolle 
ee us on our journey. After Having put usin 
the toad, and given us ſome directioris, he parted with u 
. A we purſued our journey till ſun-ſet, but found n0 
habitation. We therefore concluded, that we had cer- 
"taitily loft our way, and returned ſome'miles back, where 
we found a road which branched off another Way. In 
this path we continued till one o'clock in the morning 
having got into a diſmal valley, incloſed on each fide with 
rugged precipices: at laſt we found ourſelves in the 
middle of a thicket of thorn trees / mimaſa nilotica) 
where we unſaddled our horſes and kindled a fire. We 
paſſed the night with little comfort, having eaten nothing 
all that day; but to our great ſatis faction we heard the 
murmuring of a ſtream, which we went in ſearch of, 
and found good water: our concern, however, was {til 
great for our poor horſes that had nothing to eat. We 
ſpent the night in gathering wood and keeping our fire 
up till day-light, when I climbed up a high precipice; ani 
viewed the country. Here I collected ſeveral curious 
Plants, geraniume Jpimoſum, Aapelia eupborbivides; and 

upon my return, we mounted our horſes; and directed 
"our courſe towards the high mountains; where we en 
pected to find ſome relief, but were difappointed; fo! 
after being parched up with inſupportable heat, ve 
met not with a drop of water to quench our thirk 
| 5 | during 
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during the ole das journey) Nh N we Sen 
ing we happily diſcovered a houſe, where g were kindly 
| — and the next morning ee waggons 
in Hartwig's Kloof; but our oxen. were in a bad ate, and 
one of them was quite unfit. for ſervice We continued 
our journey without any other remarkable event, except 
that of loſing more of our oxen by the Wo men 
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/12th, Comp: to Buffels Tagt River, mon ye reſted 
. days, ranging the adjacent woods, WReF apt 
many curious trees in bloom. 

/ 29th, We arrived at the Cape Town, alter A Journey 
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"BPT. 26, 1774, I ſet out from the Cape 
Town, but by the badneſs of the weather 
Was obliged to ſtay. all night at the Salt River, about 
two miles from the town, where there is a wine-houſe: 
had in company only two ſervants, for driving my 
waggon and taking care of my oxen and horſe. 

27th, The morning being fine we travelled through | 
the great fandy, plain (lying between the Cape Town and 
Hottentots Holland Mountains) great part of, which Was 
under water. In the afternoon we had heavy rain, w. chen 
we 


1 Feb. 29, 
1776. 
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= Mr. MASS Rotayieal $7 avels. we 
Ve croſſed the Eerſte Rivier, nd lodged all night ata 
farm-bouſe under thoſe, mountains, ere we found the 
whole COUNTY. enamelled with flowers. 3 101 v fc FO) 
28th, zoth, The weather began to grow more pl 
ſant, the Sun ſhining out with force; but ſudden heavy 
ſhowers much retarded our journey, confining us to ſhort 
ſtages along the foot of the Stelleboſch e, 
Oct. 1ſt, To Draaken Steen. 
2d, To Paarle Kerk, where I was Pied bn Pr. 1 rnux N 
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4th, We went up to the top of the Paarle Mountain, 
where we added greatly to our collection. 
Sth, To Paarde Berg (Horſe Mountain), 
th, We mounted to the top of Paarde — Win 
we found a treaſure of new plants, which we had not 


ſeen before, and on the top had an extenſive view of 
the adjacent country, which is level, and has but a bar- 
ren appearance; yet contains ſeveral rich plantations, 
producing abundance of corn and wine; and the pea- 
fants live luxuriouſly. Their plantations lie all around 
the foot of this mountain, which yields a number of fine 
rivulets, without which this country would be uninha- 

bited. 
7th We directed our courſe Northward, through Ry 
country covered with low ſhrubs; but it being now ſpring, 
it was every, where decorated with flowers of the greateſt. 
beauty, every hour's march producing new charms. - 
At night we arrived at the foot of a mountain called, Van 
Ricbeck's Caſteel. There we lodged at Mr. DRAYER'S, 4 
wealthy 
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wealthy" Us itt the ys friendly 
manner;and beggedthat we would favour him with our 
company | for a ne nch! uc not coſt us 2 fars 
chin * Dog d 
9 bee up 46 the top of Ridhehih ink 
which is very high, and on the North fide inacceſible.. 
E is about four or five miles long, and very narrow on 
the top; we collected here many remarkable new plants, 
in particular a hyacinth, with flowers of a pale pry" N 
jour. 
roth, We came to the Berg Rivier, which was chen 
impaſſable by reaſon of the late rain. 
razth, With ſome difficulty we tranſported, in a large 
boat, our waggons and baggage to the oppoſite ſide, and 
afterwards obliged our oxen to ſwim over. From 
thence. we proceeded. through a barren uninhabited 
country; coriſequently were obliged to content ourſelves 
with the ſhelter of a large leucodendron, that protected 
us from the S. E. wind, which at this ſeaſon ſometimes 
blows cold. | | 
''x3th, We arrived at the foot of a mountain called 
Piquet Berg, Tying direct North from the Cape Town, 
being a particular place of obſervation of the Abbe px tx” 
calLLE, when he meaſured a degree on the meridian in 
the year 17 50. All around the mountain the ſoil is ſandy, 
but furniſhed with a | great variety of beautiful plarits,” | 
etpectally aſpalatbi. 
I 5th, We mounted the Piquet Berg, which is ey 
high but eafy of aſcent. On the top are fine plains co- 
vered 


3%4 Ar. ss Nan agel. 
verggd xv itheg xe Hent yerdzyres which are: of great ſervice 
to, ran een np heir oxent during abe fum- 
mer ſeaſon. We ſaw, here ſeyeral zebras and two colts, 
but they were very ſhy; 1695 boot Hoc i arr? 70 his 

+1,L8th,' We came to Verloore: Valley, which begins on 
the N. W, fide of the Piquet Berg. It is a — 
of marſhy ground, incloſed by hills on each fide, with a 
ſmall river, frequented by a variety of water fowl, 
' which afforded good ſport. Towards the ſea, the river 
| inereaſes in breadth, in many places upwards of a mile, 
and is very deep; there we ſaw hundreds of pelicans and 
wild geeſe, which kept the middle of the river; but we 
ſhot ſeveral wild ducks and water. hens, | _—_ ſwam 
among the reeds along the ſide of it. 
230, We arrived at the mouth of the — * Rixen 
where. it is diſcharged. into the ſea; but found the coaſt 
ans, of ſandy hills, ſo looſe that qur horſes 
were ſometimes up. to their bellies: "ue made our 
journey very fati gung. 30 16dA 

2 23d, We left the ſhore on our left m and directed 
our courſe Northward towards the mouth of the Olyfant's 
Rivier. The heat became now great, which the White- 
neſs of the ſand ſtill increaſed, and obliged us to travel 
late in the evening and early in the morning, reſting 
in the middle of the day. It was alſo not a little fatiguing 
to trayel here on horſeback, the mole-caſts being ſo deep 
that the horſes fell up to their ſhoulders every fix or ſe- 
ven minutes. This animal is by the Dutch called Land- 


moll, but differs io much from the European mole, that 
it 
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+ does not belong t Me / ſane” aud of x mals, bit ĩ8 
intirely new It Needs upd" th#toots' of "1642; "UAdor, 
antbolyzee; and fn often grows to tie fie of à rabbit, 
and by ſorne is eſteemed good eating! There is itiother 
ſpecies of the animnul;” cated” by the Dutch Bles- moll, 
nich inhabits the Hard ground; but ſeldom exceeds the 
ne of the conmibni European mote; This country is fur- 
niſhed with'a great variety of elegant {hubs ; vizgeniftr, 
pril, alitbufpalarhs At night we came to Lange Valley, 
where we took up our lodging in a deſolate place, the 
inhabitants being alf removed; for this is only their 
winter reſidencef whefl tlie water is freſh, which had 
aw gam to be brackifhs fs „ , £43995 Hot! 
24th, We ſet out early in the morning, expecting to 
find a river or fountain, ere we could reſt during the 
heat of the day; but; to our no ſmall diſappointmieſit, 
we travelled till not without finding'any: our Oe 
were ſo hot that chert tongues hung out of their mouths. 
About one o'clock we ſaw a lake of water at fore diſtarice, 
but on our arrival our horſes refuſed to drink: we diſ- 
mounted, and found ĩt to be a ſalt lake. In the evening w& 
eme to n fountain of excellent water, where we fpetit 
the night with great comfort. ' Next morning we were 
viſited by a peaſant going to the Cape; who told us, He 
had been attacked in the night by a lion, which made a 
ſpring ar his Hottentot who led the oxen, büt happily 
miſſed him. He admoniſhed us to be expeditious, and 
get to ſome habitation thar night, otherwiſe We might 
expect a viſit Son things, 64 2 10 n 1: 3D en 
Vo L. LXVI, R r — 
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25th, At noon we proceeded. on or journey, the road 
contipying, {hu very bad; and, in paſſing along we faw 
the prints ↄf the lian ect in — placcg . At night 
ve, came .to,Olyfant's Rivier, where. we. found. a Dutch 
habitation; there we.reſted, ſeveral days, being, treated 
Vith great hoſpitality, .. This coumm ;abounds, with 
game. They hays.two, kinds, of. parpradges, which, are 
exceedingly p entity]. and.ealy. to ſhoot; and; a, perton 
cannot walk ten paces without raiſing a brace: of, quails. 
Ibeir hares are of an extragrdinary ſige, but differ, 
little otherwiſe in characfgg from theſe of hurope. We 
hunted; every day, and by, ther aſſiſtace. of the peaſant's 
ſon, who was an excellent mark ſman, ner Hiledto come 
home loaden. The ſteril appearance of this gguntry ex- 
ceeds all imagination: wherever one caſtꝭ his eyes, he ſees 
nothing but naked hills, without a blade,of graſs, only 
ſmall ſucculent plants. The, ſoil is a red binding loam, 
intermixed with a kind of rotten ſebilus ox late. Next 
morning we traverſed the adjacent hills, and were fur- 


prized to find all the plants entirely new to us (They 
were the : greateſt part of the ſucculent kind 3, viz; ang 
brydnutbemum,. eupborbia, and ſflapelia, of which ye 
found many new ſpecies. The peaſant told us, that in 
winter I hills were painted with all kind of colours; 
and ſaid, it grieved him often, that no perſon of know- 
ledge in botany had ever had an opportunity of ſeeing his 
country in the flowery ſeaſon. We expreſſed great ſur- 
prize at ſeeing ſuch large flocks of ſheep as he was poſ- 
{elfed of ſubſiſt in ſuch a deſart; on which he obſerved, 


that 
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that their:ſheep never ate my gra only ſuetulent plants, 
and all ſorts of ſhrubs; mary of which were — 
and gave their fleſh an excellent flavour. Next day 
paſſed through a large flock of ſheep, where I ſaw them 
devouring the juicy leaves of inieſembryantbemum, u- 
pelia, cotyledon; and even the green ſeed veſſels of euphor- 
ha; by eating ſuch parry eng m little water, eſpe 
cially in winter. 

zoth, We were enployed' in unloading our waggons, 
and tranſporting our baggage acroſs the river in a ſmall 
boat; and afterwards drove over our oxen with the empty 
waggons, which were almoſt overſet in the middle of 
it. The river is about forty or fifty yards broad, arid 
in ſome places very deep. The borders are covered with 
the mimoſa nilotica, which forms a thick impenetrable 
wood. We were about a day's journey from the'mouth 
of this river, where are ſtill ſome- elephants remaining, 
the country being very wild and uninhabited. We had 
now the great Carro to paſs; a deſart of three days jours 
ney, where no freſh water, and only three pits of brackiſh 
water, enough to preſerve the lives of our cattle, were to 
be found. ' Theſe pits are at ſome diftance from the road! 
which makes it very difficult for ſtrangers to find theth! | 
But while we were ſeriouſly conſidering theſe approach- 
ing difficulties, thinking, if we ſhould miſs the pits, we 
ſhould probably periſh in this inhoſpitable defart,to our 
great joy we were overtaken by a Boor, with his Alt and 
children, whowere going the ſame road; but he having a 
iceth- team of horſes, we could not keep tp with Fan. 
1 2 How er, 
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0 ever, he directed us in he way: 25d told us, he won 
tye a piece of white cloth on a branch of a tree, where 
be k new, there was water; but deſired us not to go to 
thoſe places without fire· arms, as there was commonly a 
lion lurking nearthem; who knowing thatallthe animals 
muſt come there to drink, he ſeldom failed to ſeize his 
prey. At night we overtook our fellow traveller, who 
had taken up his lodging on a bare eminence, without a 
buſh to ſhelter him; though at ſome diſtance there was a 
fmall wood of mimoſa trees along the banks of a river 
that was then dry, which we thought much. preferable 
to his ſituation. But he told us, it was much more dan» 
gerous on account of wild beaſts; and that there often 
fell ſuch, ſudden ſhowers, in the mountains, that peo- 
ple Who had lodged by the rivers, had, with their wag- 
gons and oxen, been carried away in the night while 
they lay aſleep. He left us early next morning, but we 
were opliged to ſtay till noon to let our oxen feed, and 
chen went an until fun- ſet; but unbappily- found, no 
water, which martified us much, having a long days 
dre un the next Watering place. All next day 

e travelled over this thirſty land, * we fuffered. 
. the heat of the Sun and want of water; but our 
ſufferings were ſtill aggravated. when we thought on 
our poor animals, who often lay down in the yoke 
the heat of the day. This deſart is extenſive; 


during t 
being bounded. on the N. and N. E. by a chain of flat 


called Bockland's Bergen (Bockland's Moun- 


tains), 5 on the W. and N. W. by the Atlantic Ocean. 
It 
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t is uninhabitable in fummer; but in og or during | 
the rainy ſeaſon; | the Bockland ] people Loe N 
with their herds, Which by babe upon re —— 

ſhrubs, that are very falt, in à ſhort tine grow ift. 
ably fat. There {til remains a great treafure bf 15 
plants in this'country, efpecially of the fuctulenit Kind, 
which cannot be preſerved but by having good mg 
and deſcriptions of them made on the ſpot; which'mi 
de eaſily accomplithed in the rainy ſeaſon, wheti there 
plenty of freſh water every where. At et hp 
ſon. of the year, we were obliged to make the greaten 
expedition to fave the Hves of our cattle, only collecting 
what we found growing along the road fide, which. 
amounted. to above 100 plants, never before defttibed. 

Towards the evening we arrived at the foot of Bocklan ids 
Berg, where we paſſed the night by a penurious ſtrearm 
of freſh water, but which yielded us no ſmalł comfort. 15 

Nov. ad, The peafant who had paſſed us in the Carts,, 
25 ſoon as he arrived at home, immediately ſent 60 
team of freſh. oxen to help us up the mountain, our 
own being much weakened by the heavy roads. In the 
cool of the afternoon we aſcended by x winding road,, 
which was fo very rugged and ſteep, that it took. 
five hottentots with ropes made faſt to the waggon to 
keep it from overturning. The face of the mountain. 

conſiſts intirely of ſcattered rock, being acceffible only in 

this place; and is overgrown with a great variety of large 

woody plants, moſt of which were new. We found. 
anew ſpecies of aloe here, called by the Dutch Koker 


5 Boom,, 
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Boon, of which the Hottentots make quivers to hold 
their arrows; it being of a ſoft fibrous conſiſtence, which 

they can eaſily cut out, leaving only the bark, which: is 
hard and durable. Theſe trees were about twelve feet 
high, with a {ſtrait ſmooth trunk, about ten inches or 2 
foot diameter and five or ſix feet in length, which divided 
into two branches; and thoſe were again ſub- divided into 
two more branches, which terminated in a bunch of thick 
ſucculent leaves ſurrounding the ſtem, ſpear-ſhaped, en 
tire, without ſpines, and hanging down like the leaves of 
dracæna draco. We did not ſee it in flower, but by the 
above characters took it for a new ſpecies, and called it 
aloe dicbotoma. We gained the top of the mountain, 
and entered into Bockland, which is extended along the 
ſummit for many miles. It is pretty level, but very 
rocky. We enjoyed a pure cool air, it being ſeveral 
degrees colder here than in the Carro. Bockland lies 
nearly in a Northern direction from the Cape, and at 
the diſtance of about 220 miles. It was called Bockland on 
account of the amazing quantity of ſpring bucks which 
were formerly found there; but ſince this country has 
been inhabited by Europeans, it has ceaſed to be the ſettled 
reſidence; at leaſt, the number of thoſe which conſtantly 
remain in it is very inconſiderable. It generally happens, 
however, once in ſeven or eight years, that flocksof many 
hundred thouſands come out of the interior parts of 
Africa, ſpreading over the whole country, and not leav- 
ing a blade of graſs or a ſhrub, The peaſants are then 
obliged to guard their corn fields night and day, other- 
wiſe thoſe animals would cauſe a-famine wherever 2 

| paſſe 
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paſſed. It Py probable, by the accounts of - theſe 
extraordinary emigrations, that their natural Habitation 
is in the interior parts of Terra de Natal; and that they : 
are forced Southwards by dry : ſeaſons, which ha ppen 
—— in thoſe regions to ſuch a degree, that. not a 
drop of rain will fall for two or three years together. 
Theſe great flocks are ſaid to be always attended by lions; 
and it is obſerved, where a lion is, there is a large open 
ſpace. We ſaw ſeveral flocks, but not exceeding twenty 
in ach. We met a party of Dutchmen, who had been 
about 150 miles to the Northward of Bockland, deſtroy- 
ing the Boſchman Hottentots. They informed us, they 
had ſeen; great flocks of the ſpring: bucks; but there 
happening much rain, which had recovered the graſs 
and vegetation, they had been obſerved to change their 
courſe, and return to the interior parts of the country. 

. 3d, 4th, We continued our journey along this ele- 
wted tract; having on our right hand, or South-fide;. 
the precipice, which is inacceflible; and on the North». 
hde, a deſolate hilly country, inhabited by a few wan- 
&ring. tribes of the Boſchman Hottentots. At night 
ve. came to the place of our benefactor, whoſe name 
was KLAAS Los PER; he was a very opulent man in thoſe 
parts, having upwards of 1 2000 ſheep and 3000 bul - 
locks. Moſt. of the plants that we collected here were 
new; and, Ibelieve, many more remain, this havin Seen 
the dry ſeaſon, when moſt of the flowers were gone. 

\ 6th, We directed our courſe Northward, through. a 
dry, barren . called n and on * Loh. 
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th.” Xs we paſſed along we found mary” new plants 
growing near the banks of rivers, which were then quite 
+ but the ſoil confiſted of nothing but rotten rock. 
The Hills were of the fame ſubſtance, all of a conical 
figure, and entirely covered with pieces of rock, about 
the fize of a mars fiſt. We continued ſeveral days at this 
Habiration, where we were well entertained. They had 
excellent bread, good mutton, butter and milk, but no 
Kind of ſtrong liquors. We made ſeveral enquiries about 
the country lying to the Northward; and were told, that 
it had been formerly inhabited by Europeans near x 
nundred miles further, who at firſt had greatly increaſed 
their herds; but that ſome dry ſeaſons coming on after- 
wards, they had been forced toreturn: the country there- 
fore was fappoſed to be uninhabited, except by the wan- 
dering Hottentots, who ſeldom ftay above à month in a 
place. Tllis place is about 350 Engliſh miles North from 
the Cape of Good Hope. We now changed our courſe, 
going direMyS.E. through an uninhabitedcountry much 
like the former, ſurrounded by high mountains, flat on 
the tops, and forming what the peafantscaltTable Moun- 
tains.” I never fawthe ſmalleſt rivalet or fountain iffuing 
from them; all the water that we found being that which 
was left ſtagnant im the deepeſt parts of the rivers, that 
are formed by the rain in the winter ſeaſon, which rivers, 
towards Midfurrimer, in other places become entirely dry. 
© 14th, To Rhinoceros Rivier. Here we ſaw great 
herds of zebras, and were informed by three Dutchmen, 


who paſſed us on horſeback, that this place was fre- 
quented 


— 
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vidit. We tra- 
xelled about ten! faxy a flogk 


of. ſheep and ſome bullocks, which _ animated us, 
expecting to find ſome habitation where. we might ſhel- 


ter ourſelves during the night; but, when we came to the 
place where the ſheep were, we-found a Dutchman with 
his wife.and ſeveral. young children fitting under. the 
ſhelter of ſome buſhes, which they had formed into an 
alcove, to ſkreen them from the heat of the Sun. We 
A here all night, and the man aſked us to ſup. with 
them; which we did, and made them a preſent of ſome tea 

and tobacco, which they thankfully received; and the 
next day the huſband ſaddled his horſe, rode ſix or ſeven 
miles with us, and gave us very good ae how, to 
proceed in our intended courſe. oH Ani 
k th, We aſcended a flat chain of mountains, called 
kagge Velds Berg, where we found the road extremely 
rugged. Rogge Veld extends along the ſummit of a 
high ridge of mountains, running obliquely acroſs the 
country for ſeveral hundred miles. It is very arid, except 
in ſome vallies, where the Dutch peaſants have their ha- 
bitations; but the general face of the country is rock. The 
ſoil is a red ochrey loam; it binds very hard in ſummer, 
and is in moſt places ſalt, which cauſes bad water... There 
is not a tree in the whole country, unleſs. we ſhould. o 
call a few miſerable ſhrubs, and of theſe the largeſt not 
Vol. LXVI. 8 exceeding 
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exceeding two feet in height, The air is very ſharp, and 
in winter they h ave froſt and ſnow for ſeveral mon 
which. obliges the Boors to remove, with all their flocks 
and herds, down to the, Carro, or lower deſ7 arts, Where 
they. ſpend. the winter; and at that time have plenty 
of freſh water, and all the ſhrubs green, which afford 
food for their cattle. They remove down in the begin- 
ning of May, when they have ſown their corn, and re- 
turn about the latter end of October, when the low coun- 
try becomes parched, and the water turns ſalt, or is en- 
tirely dried up. All the game and ferocious animals ob- 
ſerve the ſame removes. The ancient inhabitants of 
this country, called by the Dutch Boſchmenſchen, are a 
ſavage people and very thieviſh; often carrying off 700 
ſheep at a time, and killing their ſhepherds. They uſe 
bows and arrows, and poiſon the arrows with the venom 
of ſerpents mixed with the juice of a ſpecies of eupbor- 
bia, which we had no opportunity of ſeeing. Theſe 
Hottentots have neither flocks or herds, nor any fixed 
habitation, nor even ſkins to cover them; but live in the 
cavities of rocks, like baboons. Their common food 1s 
roots af; plants, many of which we have not been able to 
diſcover. They eat ſnakes, lizards, ſcorpions, and all 
kind of reptiles. There is a caterpillar which pro- 
duces a very large moth, and is found commonly on the 
mimaſa nilotica. Theſe are found in great plenty, often 
ſtripping the trees of all their leaves, and of them the Hot- 
tentots make many a delicious meal. They alſo eat the 
I eggs 
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eggs of a large ſpecies of ant; which they ” out WP this 


but the inhabitants breed few oxen, and thoſe only for 


ve found were all new. I did not ſee an erica or protea 
in the whole country. 


tremity; but our waggons were ſo ſhaken by the rug- 
gedneſs of the road, and our horſes and oxen ſo tender- 


= I to drive them looſe a great part of the way home. 
Dec. ad, We thought of deſcending the mountain, 


nolent ſtorm, and was extremely cold. 


em, which they expected would be entirely de- 


country, 


turning, while we were obliged to make both the Hind 
812 wheels 


ground in great quantities, wathing them in water, and 
afterwards boiling them. They are commonly called Hot- 
tentot's rice. This is an excellent country for ſheep; k 


their own uſe. We found few plants here; but thoſe 


22d, The ground. was white with froſt, and the | 
wind ſharp. At firft we propoſed to contirrue dur jour- 
ney along the top of theſe mountains to the N. E. ex- 


footed, that they became unſerviceable, and we were 


and directing our courſe to the Cape; but it blew a 
The next 
morning the ground was white with froſt, and there 
vas ice upon the pools as thick as a crown piece. "This 
alarmed the peaſants, their wheat being then in bloſ- 


ſroyed: a circumſtance that often Happens m this. 
3d, We were furniſhed with freſh oxen, and ſeveral 


Hottentots, who, with long thongs of leather fixed to 
the upper part of our waggons, kept them from over- 
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heels faſt with an iron chain to retard their mo. 
tion. After two hours and a half employed in hard 
labour, ſometimes pulling on one fide, ſometimes on the 
.-. 1 other, and ſometimes all obliged to hang on with our 
whole ſtrength: behind the waggon, to keep it from run- 
ning over the oxen, we arrived at the foot of the moun- 
tain, where we found the heat more troubleſome than 
the cold had been on the top. We now entered: 
large diviſion of the Carro which lies along the foot of 
the Rogge Veld's Mountains, being a deſart of four day 
journey, with no more than three pits of brackiſh wa- 
ter to be found in all that extent, which was at this 
ſeaſon forſaken by every living creature; but in winter 
it is the habitation of the Rogge Veld Boors, as I ob- 
ſerved before. 
5th, To Unlucky River, called ſo from a man having 
been there formerly devoured by a lion. We remained 
here a day to reſt our oxen, having found a pit with 
brackiſh water, and ſome reeds, which the oxen de- 
voured with greedineſs, 2 
Zth, About eleven o'clock at night we got clear of the 
deſart, and arrived at the foot of the Bocke Velde moun- 
tains, where we lodged by a rivulet of pure freſh water: 
and we ſpent the remainder of that night and part ot 
next day in great luxury. 
Ith, To, Verkeerde Valley, where we reſted three 
days, having found good paſture for our oxen, and a large 


lake of freſh water, well ſtocked with water-fowl. — 
by 
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lived on wild ducks and ſnipes, though the fields 
abounded alſo with korhaans (a kind of r par- 
tridges, hares, &c. and great flocks of oſtriches. 

1 5th, To Hexen Rivier, which runs along a narrow 
paſſage through the great chain of mountains, between 
Rood Land and Zwellendam. This valley is incloſed 
on each fide with impaſſable mountains, whoſe- tops 
were ſtill covered with ſnow. There are ſeveral very 
genteel habitations in it, where we got ſome wine and 
excellent fruit. We found many rare plants on the ſides 
of theſe lofty mountains; and, I believe, there ſtill re- 
main many more entirely unknown to us. 

18th, To Breede Rivier (Broad River). 

22d, To Rood Land. 

26th, To Paarde Berg. 
28th, To the Cape Town. 
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METEOROLOGICAL JOURNAL 
for January 1775. 
Time. Therm jTherm.|Barom.| Rain. Wind- 
without ſ within. | 
— Weather. 
Inches. | Inch. | Points. Str. 
35.5 29,75 NW | 1 Fine. 
37,0 [29,71 NW | 1 Fair. 
34,5 30, 7 po, s W | x |Fine, 
34,0 30, 19 W by NI 1 Fine. 
30,5 [30,02 j0,114|W by NI © Fog. 
37,5 [29,91 WNW | 1 Fine. 
40,5 [29,82 [0,016] W | 2 Fair. 
41,5 29,87 W | 1 fine. 
41,5 30, o2 W. 1 Fair. 
43, [29,98 WNW | Fair. 
44,5 129,93 WNW | 1 Fine. 
40,0 130,00 WNW | 1 Fine. 
45,0 130,00 WNW} xr Fair. 
| 47,0 130,00 WNW | 1 Fine. 
49,0 [29,92 WNW | 2 Cloudy. 
50,0 29,91 WNW}| xr Fair. 
51,0 [30,18 [0,034] WNW II Cloudy. 
52,0 [30,21 WNW] xr Fair, 
51,5 130,18 o, oo WNW] 1 Cloudy. 
51,5 [30,11 WNWII Fair. 
50,0 [29,86 WNW | 2 Rain. 
50,0 29,73 WNW | 2 Rain. 
48,5 [29,69 0,086] WNW] x Fine. I 
49,5 29,69 1 Fine. 
45,5 129,74 10,039 1 Fine. 
47,0 129,75 1 Fine. 
45,0 29,75 1 Cloudy. 
46,5 29,72 1 Rain. 
47,5 129,77 lo, 115 | 1 Rain. 
49,0 29,81 1 |Cloudy. 
45,5 29,83 2 Fine. 
47,0 129,85 1 |Fine. 
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Time. Therm. Th 8 Winds. by 
without within. _ 
| H. M.] Str. 
Feb. 17] 8 © I 
2 © 1 
1818 © 1 
2 © I 
198 © I 
2 © N by W 1 
20 8 © SSW | 1 
'#.Y SW | 2 
| 211 8 o SW 2 
2 © i NNW | 2 
22] 8 © 6 SSW | 1 
2 © WNW I 
23] 8 o 40,0 SSW | 1 
2 30 48,5 SW | 1 
248 0 49,0 SW [| 1 
2 Of 51,5 SW | 1 
25] 8 of 40,0 8 I 
2 50, | 1 I 
29] 8 o 37,5 NE I 
2 0 52,0 SSE | 1 
27] 7 45] 35,0 NNE | © Fair. 
2 0 53,5 1 SW | 1 bine. 
28] 8 ©| 39,0 S | 1 |Fair. 
F SSW | 1 Fine. 


* Soit is in the written journal, probably for WNW. 8. HoRSLEY. 
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METEOROLOGICAL JOURNAL, &e. 
FOR ONE YEAR, 


BEGINNING WITH THE MONTH OF MARCH, 1775. 


A Committee of the Society lately appointed to regulate certain matters relating 
to Meteorology have determined, that the Society's Meteorological Year ſhall, 
from this time forward, commence with the month of March; to the end, 
that every ſuch year may conſiſt of one entire ſummer and one entire winter, 
rather than of the pieces of two different winters with the entire ſummer 
intervening, as muſt always be the caſe when the Meteorological Year, in 
conformity to the civil reckoning, begins with the month of January, 
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Time. rm. Rain. 
| ; within, | 4 
tl. M. lnches. Inch. Points. Str. 
— — - — * ** 
ar.17] 7 of 35,0 4% [39,45 Eine. 
o| 52,0 | 46,0 Fine. 
18 o 4% | 445 Fair. 
952,5 4755 Fair. 
19 * 39,5 46,5 Fair. 
9 45,5 } 49,0 Rain. 
20 o 36,0 | 44,5 29,78 0,065; NW | 1 [Fine. 
0 Fair. 
21 0 Fair. 
0 Fine. 
22 O Fair. | 
o Fine. 
23 0 Fair. 
o Fine. 
0 2 36 | 
0 18 
| Cloudy. 
2 o þ 
1 0 Cloudy. 
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Time. Therm [Therm.] Barom. Rain. 1 2 
| without|within, | | | 
1 ——— Weather. 
H. M. W | Inches. Inch. | Points, Str. | 

7 ©] 51,5 | 59,5 29,81 NW i 

2 of bu,o | boyz [29,81 NW | 1 

7 0 47,9 | 54,9 |39,06 I 

2 0 55,0 | 56,0 [30,12 I 

7 9 46,0 | 53,0 |30,00 I 

2 Ol 55.90 | $5:0 129,92 I 

7 0 43:0 50,0 30,03 0,171 1 

2 Of 52,5 52,5 30,12 1 

7 20 5 | 51,5 30, 20 I 

2 Of 62,5 | 55,9 [30,21 I 

7 51,5 55,0 [39,24 I 

2 Ol 58,0 | 57,5 [32525 1 

7 30,0 55:0 139! I 

2 56, 5 25 3,11 1 

7 8,0 | 54,5 82 I 

2 0 65,0 | 58,0 [29,385 1 

7 0 $2,0 | 57,0 29,83 I 

2 ©| 55,0 58,0 29, 88 I 

7 90 51,0 | 56,0 | 30, I 

2 Of 50,5 ] 57,0 [39,14 

7 49,0 55,0 [39,24 [0,052 I 

2 8 64,0 58,0 30, 27 I 

7 55,5 57,5 139,34 1 

2 9 67,0 0,5 [39,37 1 

7 ©| 57,0 | 60,0 30,43 I 

2 Of 68,5 | 63,5 30,41 I 

7 Ol 58,5 | 02,5 [39,3 I 

2 0 70,0 | 64,5 30,37 I 

7 0 59,0 625,5 30,34 1 
129745 22 130,31 | 1 
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Barom Kain. 


—— — —— Weather. 
Inches. Inch. | Points. [Str 
| i ME OE Rs Mn. 
30, 30 1 
1 50 130,29 
| 130,27 | 
| 30,19 
| 1391 
71,0 | 64,0 30, 15 
| 1 57,5 | 61,5 [30,15 | NE | 
| '73,0 | 65,0 30, 15 E by N 
62,0 | 63,5 30, 12 E by N 
76,0 | 67,5 30, 05 ESE 
67,0 | 67,5 29,985 | E by N 
81,5 7355 29,92 E by N 
66 69,5 [29,79 | 0,010 pag 
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73˙0 [29,70 
71,0 [29,78 0,01 
73.0 [29,86 
62,0 | | 68,0 [29,98 
29,92 
65,5 | 70,0 [29,71 
72,5 | 72,0 [29,82 
56,0 |. 67,0 [29,85 
71,0 | 69,5 29 85 
61,5 | 67,0 129,845 
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74,0" | 70,0 [29,91 
13 ol 62,0 | 67,0 [29,99 
| 2 of 98,0 | 51,0 [30,00 * 
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[ 78,0 | 71,5 29,9 [E HN 
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29,94 | T 10-9 2 
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r N I 
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30,05 I 
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29,59 IN 1 Rain, and thunder. 
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29,7 | 1 NW |} 1 Fair. 
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2988 | SW 2 Fair, 

6,0 29, 0,077 SSW | 1 Fair. 
29,81 0,145 NW 1 Fair. 
29,88 | NW 1 Fair. 
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.[Barom.|Rain. | Winds. 
Feb. 1] 8 © I 
2 © 1 
2] 8 © 0 
s 0 1 
318 © iy 
2 © 1 
41 8 20 2 
Sv I 
518 op 2 
2 9 2 
618 © 2 
2 © 2 | 
718 © '2 
2 © 2 
818 © I 
Ss on 2 
918 © 2 
2 0 2 
10 8 2 2 
LS 2 2 
1118 o. 2 
2 © 2 
121 8 0 1 
2 © 1 
13] 8 © 1 
12 8 . 
1448 © 2 
| * 
15 2 
1 2 
1618 © 1 
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o| 36,0 | 43,0 2053 | 
Of 43,5 ][ 4255 129,53 
235,5 |} 4220 29, 43 
239,5 42,0 22725 
o 38,5 42,0 29,34 
41,5 | 41,5 129,02 
41,5 } 4935 129577510 
| 44,0 29, 80 
45,5 29,58 
49,9 129,59 
44,0 [29,02 
4530. 29,47 
40, 29,38 
44,0 129,59 
41,0 129,25 
48,0 29, 10 
40,0 129,50 | 
| | 41,5 129,55 
6,0 | 43,5 129,18 
4555 [29,13 
43-0 29,155 
45,0 29, 26 
43,5 29,17 
45,5 29,17 
| 4 3,0 29535 
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— F — Thermometer within. 1 Rarometer- 
| | Leaſt } Mean [Greateſt | | Leaſt 
1 1775. Height. Height. 12 — Height. Height. 
52,0 30,5 43,5 30,38 29, 30 
52,5 4s | 4597 | 30,48] 28,89 
| 53.0 37,0 | 46,1 | 30,61 29,07 
69, o 140, 52,7 n 29,50 
| 58,5 30,43 | 29,68 
67,3 30, 30 29,61 
67,3 | 30,18 29,59 
64,3 | 39,07 29, 50 
62,6 ] 30, 15 29,51 
52,4 30,26 29,16 
30, 36 29,16 
| 30,57 | 28,60 
| | 
30,14 29,21 
| 


29,97 [ 28,84 
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21 45 


121 55 
21 5© 


P. M. 


21 47 | 21 48 


Mean of all 21 43. 


DIPPING® 
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DIPPING-NEEDLE. 


188 I 7h Tk [TTF Tn | 
| AJM A. MW. M. P. M. Mean. 


1 4 o — _ | 
12 36 72 33 72 26 72 321 
72 30 72 28 72 32 | 72 30 
72 38 44 72 25 
172 27 72 3872 3272 302 32 
72 26 72 30 72 28 72 32 
72 38 72 28 72 30 | 72 26 
72 34] 7237] 72 40 72 320 


72 33 72 33 72 34 72 24 
72 32 


— 


þ * 


72 28] 72 33] 72 32| 72 33 
72 35] 72 35| 72 34| 72 32 
172 32 [ 72 30 72 44] 72 331) 
June 2 9 , Poles changed, marked end Pbints upwards. 


ur 72 4 72 33) 
Faſt, 


30 72 38 7245] 7245] 72 4672 40 
July 1] 72 33] 72 45] 72 45 72 32 


2} 72 24 72 15 | 72 17 72 20 
wa { 3| 72 14| 72 13 | 72 12 


] 


72 x5 [p72 17 
44 72 117 | 72 18 72 18 | 72 18 |. 


Mean of the four means, or the true dip, 72* 30'. _ 
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XVIII. 4 abridged State of the Wedther at Lenden, * 
One Year, commencing with the Month of March 1775, 
collecled from the Meteorological Journal of the Royal” 
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TASTES nt mom olan 
An abridged view of the wIN DS at LONDON, 
for one your: 1 with March 1775. 


Quarterly | Half-yearly 
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It appears, that the winds from the S. W. were again the 
moſt frequent of any, and next to theſe the winds from 
the N. E. Of the winds. from the four cardinal po Gy 
the N orth was 2 OG m ſt frequent, and the Eaſt the 

rare. The autumn was the wetteſt quarter, and the 
ſpring the drieſt. The rain ↄf the three ſummer 
months was almoſt half as much again as that of the 
three winter months; but the rain of the winter half- 
year exceeded that of the ſummer half-year by about 
one- ſixth of the rain of the whole year. September 
gave the greateſt quantity of rain, and May the leaſt of 
any ſingle month in the whole year. 
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Of the Finds . the £ S. and W. thoſe from the 
S. S. W. were this year the moſt frequent. 


Here follows a general ſtate of the winds, according to 
the degrees in which they prevailed reſpectively, col- 
lected from the five = png tables. 
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23 | * an the 7th, | 

[7 18G | Oe and iftrodu- 
118 ſced the great 
1 100 froſt, which ſet 

17 7 * [in in the day- 

id eſtes. {25 eee on 

Gl Gs - | 5 "| the 7th, at 8: 

IT vÞ 51> 4 in the morn- 
EEA — . ; ing, it rained 
f fair day... 199 Total frody days, 41 with the ther- 


momieter at 33 —— E. ; but, at 2 in the afternoon of 
the ſame day, the rain was turned into ſnow, and the ther- 
mometer was ſunk to. 3 1. There was a ſhort remiſſionof 
the froſt on the x 8th, the thermometer at 8 in the morn- 
ing of that day being at 33*; but it was ſunk again to 30- 
at 2 in the afternoon. On the 31ſt, at 8 in the morn- 
ing, it was at 13,5, and only one degree higher the next 


m. > PROTO iſt. The froſt broke in the night 
between. 
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between the · rſt and ad of February, the wind yet con- 
tinuing N. E., from which quarter it had ſet almoſt all 


the time the 


almoſt all the reſt of the month. Tots 
The following table ſhews the quantity of rain that 


fell with each w ind in each month and in the whole year. | 


It appears, that the S.W. gave more than two-thirds of 


the rain of the whole year, which ſeems not to have been 
altogether owing to the wet quality of that wind, but in 


great meaſure to the greater length of time it blew than 
any other. The numbers at the bottom of the table ſnew 


the proportional wetneſs of each wind upon the whole. | 
They are made from the numbers in the laſt horizontal 


row but one of this table compared with the numbers'i in 
the laſt horizontal row. of TAB. 1. For the wetneſs of each | 
wind i is in proportion as the quantity of rain it gave in 
the whole year directly, and the number of days it blew | 


inverſely. The former is ſhewn by the numbers in the | 


laſt row but one of Tas. v11.; and the latter by thoſe in 
the laſt row of TAB. 1. It appears, that the South wind 
was the drieſt of all, the S.W. the wetteſt, and 1 
the next wetteſt. 


t n changed to the 8. E. on the 
2d, and on the 3d got into the S. W. where it remained 
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For Trial of the Moon's Influence. 


New, | 1 Q Fe. Laſt @. by 
” : | 3 5 | excluſion. | 
b. H.] D. H.] D. H.] D. H.% _ 1 
| EMS 64-7 
Mar.] 1 10 24 8 1 I 3 19 20 26 ZI FEN 3 
| 
| 
hor 7 113 6| 4] o 
| 
May] 7 64 6] 1 ol : 
June] 6 © 6! of 2 9 
1 
1 
July | 5 14 14 7] 4 
GA 
Aug. 4 2 I 71 4 
| — 
| O | 
Sept. 2 12 5 2| 
l If O | | 
| O = © © 5  & | 
Od 1 20 8 13 15 22 24 13 6 9 13 1 O 22 23 25 29 3 1 111 4 | 2 
Firſt Qr. * . | | 
31 4 
Full, | Lat & | New. | Firſt Q. | O [2-1 
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Nov. 7 0414 19 [22 14 [29 11415 7121415 192 "- 2420 28 30/13] 7 663 
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Dec. 6 15 [14 17 ß 3 8 20 14 22 25 29 32 94 3 2 
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Jan. | 5 7 13 13 [20 144j27 6 25 7 3 2 3] 2 
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| 1+ 989 
[Feb. 4 2 z 619 1 25 19 23 5 6 On 14 I 


In this table, the changes of weather, which, having not been reverſed 
within 24 hours, fell on the days of octagonal aſpect, are diſtinguiſhed by 
a line drawn underneath the number. 
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From this table it appears, that, of, ga changes, of 
weather in the whole year, 46 fell on the. days of the 
Moon's pretended influence. And rejecting of theſe 
changes, all that were reverſed within. 2 4 hours, of ' 5 3 
that remain in all, 27 fell on the days of lunar influence, 
And if from theſe again we reject the octantal days, con- 
fining the Moon's influence. to the days of, ſyzygie and 
quadrature, there ſtill remain 14 of. the 53 for, theſe 
days. 
of the new Moons four only were ma A 
change of weather, and of the full Moons three; namely, 
the new Moons of the months of March, July, Decem- 
ber, and February; and the full Moons of October, No- 
vember, January. Both the ſetting-in and the breaking 
of the great froſt happened on days exempt from Lu- 
nar influence. 

Upon the whole, the trial turns out more in favour of 
the Moon this year than it did the laſt. But ſtill the 
changes were many more on the days confeſſedly exempt 
from ner influence, than on thoſe which have been ſup- 
poſed to be the moſt ſubject to it. 

The greateſt monthly height of the barometer was only 
four times in this year accompanied with a N.E. wind, 
namely, in the months of April, June, November, and 
February. It was five times attended with a S. W. 
namely, in March, May, Auguſt, September, and De- 
cember; and the greateſt height obſerved in the whole 
Year was one of theſe, namely, in the month of March. 
Vol. LXVI. Ccc Once 
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Once it was accompanied with the Eaſt wind, namely, in 
January; and twice win a N W. namely, in * and 
October. N 


The leaſt ey height was once accompanied with 
a N. E. namely, in January; fix times with a SW. 
namely, in April, May, Auguſt, October, December, and 
February; twice with the South wind, namely, in March 
and September; once with the North, namely, in July; 
once with a S. E. in June; and once with a N. W. in No- 
vember. 
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IF fubjoin a general view of he winds and rain 
in the two months of January and February 1775» 
which are not included in the preceding tables. 
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Comparing this with the table p. 168. of the laſt 
volume, I find the general ſtate of the winds and rain 
for the twelve months, beginning with March 177 5, as 
follows: 
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81 Warterfy rain 


Spring,. 45435 
8,051 


Autumn, 6,718 
Winter, 53459 
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Kale, 1255 6 


But note, that · in the ſpace of theſe. twelve months 
ſeyen days in all were miſſed in the journal. 
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January. It froze hard the 1ſt; after that was wet till 
1 gth; ſnowed on 20th; then rained to 24th, when it 
froze; ſnowed again 21ſt; was rainy to the zoth, when 
there was a thunder ſtorm at night; 31ft fair. 
4 February. Wet till the 14th; fair, with light ſhowers 
W | to 2 3d, that rainy; the reſt of the month fair. 
\/ March. Cloudy to 4th; then rainy to.17th; dry to 
= | 25th; 26th ſtormy; 27th fair; on 28th ſnow; 29th 
8 || far; zoth ſnow and froſt at night. 


April 
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April. A little rain on 4th, 1 4th, 15th, 18th, a 1ſt, 
and zoth; the reſt fair, and after 21ſt remarkably 
warm; : lightned on 29th. | 
May. Fair to the 5th; rainy then and on 17th. and 
r9th; the reſt quite fair, WL: 8 . 
June. Fair to the 5th; ſtormy, with fregdent un 
der, to 11th; fair to 14th; after this fair to 2oth; wet 
to the 25th; 26th fair; 27th cloudy; a hard Norm on 
28th and 29th; 3oth fair. 
July. Wet and ſtormy to 14th; after this if to 
24th; that and 25th ſtormy; 26th fair; a ſtorm on 
27th; rain 28th, 29th; zoth and 31ſt fair. 
Auguſt. Wet and ftormy to 6th; that with 7th and 
8th fair; gth ſtormy; Toth fair; then ſtormy to 220; 
fair to 26th; and then to the end ſtormy. 
September. 1 and ad wet; the 3d it froze and was 
dry to the 5th; after this lorry! to 14th; and then to 
zoth; fair to 26th, when there was a ftorm. The reſt of 
the month was dry, but cloudy. 
October. Fair, with a flight ſtorm, on 1 4th to 8th; it 
rained then and on gth; none till the r4th; wet to 2 2 779 
then fair to 31ſt, which was wet. - 
November. Dry to the 4th; after that wet; 8th _d 
9th froſty ; xoth fair; wet to 19th; fair to ; froſt 
Igth and 24th. [I 
December. Wet to the mer fair and after 8th VE 
to 13th; rainy to 17th; then froſty again to 20th; J after 
this wet to 25th; dry and froſty to 29th; then froſty on 
zoth, and wet on 31ſt. 
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XX. Exirad of a Regiſter of the Barometer, Thermometer, 

an Rain, at Lyndon, in Rutland, 1775. By Thomas 
Barker, Eſquire. Communicated by Sir John Pringle, 
Bart. P. R. F. 


R. June 27, 1776. 


Barometer. Thermometer. 
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In four years, 1740, 41, 4a, and 43. there came but 


66,361 of raip. In the laſt four Fears 177%, 73», 7% 
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and 755 there Ga h W 18 Nr twice as 
much. 4 S 41 6 TE 2 111 


The proportion that the mean months hear to yo whole 
Jean at ſeveral periods. 
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The year Wh be the v winter was mild and 
not in general wet; there was indeed a pretty deal of 
rain the firſt, half of February, but the latter part of 
that month was warm and forwarding, and the ſpring 
continued to advance from that time with much fewer 
froſty mornings and N. E. winds than there frequently 
VoL. LXVI. Ddd — 
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are nt kat fexf0n; the any ftrong Wöſterly Wands kecp- 
ing them back, The ſeed-time was fine, and the ſeaſon 
good for corn. There were Northerly winds the former 
part of April, but they were not ſharp ones; and the 
latter part of the month was hot, ſome days more ſo than 
in the height of ſummer. 
The former part of the ſummer was fine, hot, and 
dry; ſome ſtony pariſhes burnt a good deal, eſpecially 
where the grounds were hard-ſtocked, and the crop of 
hay was hut was ſmall; yet in general the graſs had got 
ſo forward in ſpring that it held out pretty well. There 
was a great deal of fine weather this year; and though 
there was a_great deal of rain in the latter part of the 
ſummer, ſo much fine weather was intermixed with it 
that moſt of the hay and harveſt were got in well. Theſe 
rains began the beginning of July, were conſiderable 
but not frequent at firſt, came oftener toward the end of 
it and in Auguſt, and were almoſt continual the firſt 
three weeks of September, with ſeveral thunder-ſtorms. 
What harveſt was ſtill out, which in this country was | 
chiefly peaſe and beans, was much ſpoiled; but in the 
fens and ſeveral other countries a good of barley was not 
finiſhed. The latter end of September and beginning of 
October were fine, and finiſhed the harveſt; but the rains 
returned again, and continued to the end of November, 
yet in leſs quantities than before, and the wheat ſeed- 
time was pretty good. The end of the year was fine and 
in general dry; at firſt warm, and afterward frequent 
froſty mornings, but no ſettled froſt. The dry weather 

| 5 3 before 


M. BARKER'S Regyfer of the Weather. 3273 
before Midſummer ſuited the wheat and barley, which 
were this year a goOd crop, and che grain large and fine, 

and cheaper than they have been for ſeveral years paſt. 

The weather was leſs favourable in the South of Eng- 
land; the dry ſpring was drier and more burning; the 
barley of two growths, and ſome did not come up till 
Midſummer. The wet afterward was alſo greater, eſpe- 
cially in Hampſhire, ſo that their hay and harveſt ſuf- 
fered more than ours, and their barley, in particular, 
coming up late, was late ripe, and was half, or in ſome 
places moſt of it, damaged by the wet. The barley failed 
alſo in Norfolk, it not Faring well on account of the dry 
ſenſn. | 

For a good many years waſh ſince the ſeaſons have 
been in general wet, the nature of Eaſt winds has been 
very different from what it was before. Several years 
after the great froſt in 1740 there were a great mai 
N. E. winds in ſpring, but they were in general cold and 
dry, ſtopping vegetation; but for the laſt ten years, the 
Eaſt winds have been often very wet; many of the 
greateſt ſummer floods were by rain out of that quarter, 


and many times there came rain almoſt as certainly as 
the wind turned Eaſt. 
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An experiment of parting freſh-water from ſalt by freezing. 


IN the ſevere froſt laſt January, ſome ſalt-water, being 
ſet abroad, froze into an ice which was not ſolid but 
porous, the hollows being filled with the ſalteſt part of 
the water, for the ice, when drained, was quite freſh. 
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The Galt-water, being again ſet abroad, froze as before: 
what remained {till unfrozen was now become exceeding 
falt, but the ice, drained and diſſolved, was little if at all 
brackiſh. This agrees with what Captain cook men- 
tions in his late voyage, that in 61* 35 South latitude 
they filled their water caſks with freſh- water, melted out 
of ice found floating in the ſea. By this experiment, if 
another time more fully repeated, it may be found to 
what degree the ſaltneſs of water may be increaſed, by 
continuing to freeze away the freſnh- water. 

May not the knowledge of this be of uſe to the falt- 
makers, eſpecially in cold countries? The Sun is ſtrong 
enough of itſelf between the Tropics to dry away the 
ſea- water into ſalt; and, I think, at the ſalt-works near 
Lymington, they increaſe the ſaltneſs of the ſea- water 
by drying it away in the Sun before they boil it into ſalt. 
And this ſeems to be another means of parting freſh- 
water from the ſalt, which would ſave expence in boil- 
ing it away, and may be of uſe in the cold countries, and 
in | winter. 
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XXI. An Account of the Meteorological Infirumen ts uſed 
at the Royal Society's Houſe. By the Hon. Henry Ca- 
vendiſh 5 F . R. KY lp ates 


R. March 14, 1776. 


Of the thermometers, with reflections concerning ſome pre- 
cautions neceſſary to be uſed in making experiments with 
thoſe inſtruments, and in adjuſting their fixed points. 


HE thermometers are both adjuſted to FAHREN=- 
HEIT's ſcale: that without doors is placed out of a 
two-pair-of-ſtairs window, looking to the North, and 
ſtands about two or three inches from the wall, that it 
may be the more expoſed to the air, and theleſs affected by 
the heat and cold of the houſe. The ſituation is tolerably 
airy, as neither the buildings oppoſite to it, nor thoſe on 
each ſide, are elevated above it in an angle of more than 
12*] but as the oppoſite building is only twenty - five feet 
diſtant, perhaps the heat may be a little increaſed at the 
time of the afternoon obſervation by the reflection from 
thence. In the middle of ſummer the Sun ſhines on the 
wall of the houſe, againſt which the thermometer is fixed, 


for an hour or two before the morning obſervation, but 
never 
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never ſhines on the thermometer itſelf, or that part of the 
wall cloſe to it, except in the afternoon, long after the 


* 


time of obſerving. On the whole, the ſituation is not 


alto geth er ſuch as could 
houſe afforded. "Ke | 

The thermometer within doors is intended chiefly for 
correcting the heights of the barometer, and is therefore 
placed cloſe to it. The room in which it is kept looks to 


be wiſhed, but is the beſt the 


the North, and has ſometimes a fire in it, but not often, 


It has been too common a cuftom, both in making ex- 
periments with thermometers and in adjuſting their fixed 
Points, to pay no regard to the heat of that part of the 
quickfilver which is contained in the tube, though this is 
circumſtance which ought by no means to be diſregarded; 
for a thermometer, dipped into a liquor of the heat of boil- 
ing water, will ftand at leaſt 2* higher, if it is immerſed to 
ſuch a depth that the quickſilver in the tube is heated to 
the ſame degree as that in the ball, than if it is immerſed 
no lower than the freezing point, and the reſt of the tube 
is not much warmer than the air. The only accurate 
method is, to take care that all parts of the quick filver 
ſhould be heated equally. For this reaſon, in trying the 
heat of liquors much hotter or colder than the air, the 
thermometer ought, if poſſible, to be immerſed almoſt 
as far as to the- top of the column of quickfilver in the 
tube. As this, however, would frequently be attended 
with great inconvenience, the obſerver will often be 
obliged to content himſelf with immerſing it to a mud 
leſs depth; but then, as the quickſilver in a great part oa 
e 
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te tube will de of a different Heat fror chat in the bally ĩt 
win be neceffiry to apply a correction on that account to 
the heat ſhewn by the thermometer; to facilitate which 

the following table is given, in which the upper hori- 
zontal line is the length of the column of quickſilver 

contained in that part of the tube which is not immerſed 
in the liquor expreſſed in degrees; the firſt perpendicular 

column is the fuppoſed difference of heat of the quick - 

ſilver in that part of the tube and in the ball; and the 

correſponding numbers in the table ſhew how much 
higher or lower the thermometer ſtands than it ought to 

do. The foundation on which the table is computed is, 

that quick ſilver expands one 11 500th 1 of its bulk 

by each degree of heat. 


[Di . — in the liquors. 
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But as the generality of obſervers will be apt to 
neglect this correction, it would be proper to form 
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two ſets of diviſions on ſuch thermometers 3 as are in. 
tended for trying the heat of liquors; one of Which 
ſhould be uſed when the tube is immerſed almoſt to the 
top of the column of quickſilver; and the other, when 
not much more than the ball is immerſed; in which lat 
caſe the obſerver ſhould be careful, that the tube ſhould 
be as little heated by the ſteam of the liquor as poſſible. 
It muſt be obſerved, however, that the heat of the liquor 
may be eſtimated with much more accuracy by the firſt 
ſet of diviſions, with the help of the correction, than it 
can by the ſecond ſet, as the latter method is juſt only in 
one particular heat of the atmoſphere, namely, that to 
which the diviſions are adapted; but, if they are adapted 
to the mean heat of the climate for which the thermo- 
meter is intended, the error can never be very great, 
and, when the liquor is much hotter or colder than the 
air of that climate ever is, will be much leſs than if the 
firſt ſet of diviſions were uſed without any correction; but, 
when the liquor is within the limits of the heat of the 
atmoſphere, greater accuracy will ſometimes be obtained 
by ufing the firſt ſet of diviſions than the ſecond, for 
which reaſon the latter ſet ſhould not be continued within 
thoſe limits. I would willingly have given rules for the 
conſtruction of this ſecond ſet of diviſions, but am obliged 
to omit it, as it cannot be done properly without firſt de- 
termining, by experiment, how much the quick ſilver in 
the tube is heated by immerſing the ball in hot liquor. 
In a ſpirit thermometer, the error proceeding from the 


fluid in the tube being not of the ſame heat as that il 
the 
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the ball, is much greater; as ſpirits of wine expand much 
more by heat than quickſilver: for which reaſon ſpirit 
thermometers are not ſo proper for- * g the * of 
liquors as thoſe of quickſilver. 
Another circumſtance which ought to FR attended to 
in adjuſting the boiling point of a thermometer is, that 
the ball ſhould not be immerſed deep in the water; for, 
if it is, the fluid which ſurrounds it will be compreſſed 
by conſiderably more than the weight of the atmoſphere, 
and will therefore acquire a ſenſibly greater heat than it 
would otherwiſe do. The moſt convenient veflel I 
know for adjuſting the boiling point is repreſented in 
fig. 1. ABCD is the veſſel; AB the cover, made to take on 
and off readily; E a chimney to carry off the ſteam; ro 
the thermometer, paſſed through a hole mz in the cover, 
and reſting in a little bag faſtened to the wire Hk, in- 
tended to prevent the ball from being broken by acci- 
dentally falling to the bottom. This wire is made ſo as 
to be raiſed higher or lower at pleaſure, and muſt be 
placed at ſuch a height that the boiling point ſhall riſe 
very little above the cover. The hole M is ſtopped 
with bits of cork or tow. By this means, as the tube is 
incloſed in a veſſel intirely filled with the ſteam of boil- 
Ing water, the quickſilver in it is heated to the ſame de- 
gree as that in the ball; and beſides, that part of the tube, 
on which the boiling point is to be placed, is defended 
from the vapour, ſo that it is eaſy making a mark on the 
glaſs with ink. If ſuch a veſſel as this is uſed, the 
thermometer will be found to ſtand not ſenſibly higher 
Vo L. LXVI. E e e when 
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any light body, in fuch manner as to leave no more paſ- 


body from being blown off by the preſſure of the in- 


any effect upon it. Whence it appears, that the ſteam of 


immerſe the ball in the water at all, but to expoſe it only | 
to the ſteam, as thereby the. trouble of keeping the wa- 
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when the water boils vehemently than when it bois 
gently; and if the mouth of the chimney is covered by 


{age for the ſteam than what is neceſſary to prevent the 


cluded vapour, the thermometer will ftand only half or 
three quarters of a degree higher, if the ball is immerſed 
a little way in the water, than if it is expoſed only to the 
ſteam. But if the covering of the chimney is removed, 
the thermometer will immediately fink ſeveral degrees, 
when the ball is expoſed only to the ſteam, at leaſt if the 
cover does not fit cloſe; whereas when the ball is im- 
merſed inthe water, the removal of the covering has ſcarce 


water boiling in a veſſel, from which the air is perfectly 
excluded, is a little but not much cooler than the water 
itſelf, but is conſiderably ſo if the air has the leaſt admiſ- 
ſion to the veſſel. Perhaps a ſtill more convenient 
method of adjuſting the boiling point would be not to 


ter in the veſſel: to the right depth would be avoided; 
and beſides, ſeveral thermometers might be adjuſted at 
the ſame time, which cannot be done with proper accu- 
racy when they are immerſed in the water, unleſs the 
diftance of the boiling point from the ball is nearly the 
ſame in all of them. At preſent there is ſo little uni- 
formity obſerved in the manner of adjuſting thermome- 
ters, that the boiling point, in inſtruments made by = 
3 
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beſt artiſts, differ from one another by not leis than 21 
owing partly to a difference in the height of the barome- 
ter at which they were adjuſted, and partly to the quick- 
flyer in the tube being more heated in the method uſed 
by ſome perſons than in that uſed by others. It is very 
much to be wiſhed, therefore, that ſome means were 
uſed to eftabliſh an uniform method of proceeding; and 
there are none which ſeem more proper, or more likely 
to be effectual, than that the Royal Society ſhould take it 
into conſideration, and recommend that method of pro- 
ceeding which ſhall appear to them to be moft expe- 
dient. 


Of the barometer, raiu-gage, wind, and bygrometer. 


THE barometer is of the ciſtern kind, and the height 
of the quick filver is eſtimated by the top of its convex 
ſurface, and not by the edge where it touches the glaſs, 
the index being properly adapted for that purpoſe. This 
manner of obſerving appears. to. me more accurate than. 
the other; becauſe if the quickfilver ſhould adhere leſs 
to the tube, or be leſs convex at one time than another, 
the edge will, in all probability, be more affected by this 
inequality than the ſurface. I prefer the ciſtern to the 
ſyphon barometer, becauſe both the trouble of obſervin g 
and error of obſervation are leſs; as in the latter we are 
liable to an error in obſerving both legs. Moreover, the 
quickſilver can hardly fail of ſettling truer in the former 
E e e 2 than 
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than in the latter; for the error in the ſettling of the 
quickſilver can proceed only from the adheſion of its 
edge to the ſides of the tube; now the latter is affected 
by the adhefion in two legs, and the former by that in 
only one: and, beſides, as the air has neceffarily acceſs to 
the lower leg of the ſyphon barometer, the adheſion of 
the quickſilver in it to the tube will moſt likely be dif- 
ferent, according to the degree of dryneſs or cleanneſs of 
the glaſs. It is true, as Mr. DE LUC obſerves, that the 
ciſtern barometer does not give the true preſſure of the 
atmoſphere; the quickfily er in it being a little depreſſed 
on the ſame principle as in capillary tubes. But this does 
not appear to me a ſufficient reaſon for rejecting the uſe 
of them. It is better, I think, where ſo much nicety is 
required, to determine, by experiment, how much the 
quickſilver is depreſſed in tubes of a given bore, and to 
allow accordingly. 
By ſome experiments which have been made on this 
ſubject by my father Lord cHaRLEs CAVENDISH, the de- 
preſſion appears to be as in the following table: 


n : — 


[Grains of Depreſſ. {Inſide ins Popes. Infide 
meter of [quickfil- norl of ſur- || diame- 


tube. ver in ſilver. face. ter. 
inch of ſilver. 


tube. 


rains 
quick - 
klver. g 


6 97 „005 331,025 || ,20 108 
F 5000 243 | „036 || ,15 | 61 
4 433 | 5015 525 169 | ,059 Il „10 | 27 
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The firſt column is the inſide diMheter of the tube, 
exprefſed in decimals of an inch; the ſecond is the weight 
of a quantity of quickfilver ſufficient to fill one inch in 
length of it; and the third is the correſponding depreſ- 
ſion of the convex ſurface of the quickſilver in a ciſtern 
parometer, whoſe tube is of that fize. The reaſon of 
giving the ſecond column is, becauſe the eaſieſt way of 
aſcertaining the infide diameter of the tube is, by finding 
the quantity of quickſilver ſuificient to fill a given length 
of it. It is needleſs ſaying, that the part of the tube, 
whoſe diameter is to be meaſured, is that anſwering to 
the upper part of the column of quickſilver; and that 
the table can be of no uſe but to thoſe only who obſerve 
by the convex ſurface. 

In this barometer, the- inſide diameter of the tube is 
about ,25 of an inch, and conſequently the depreflion is 
,05; the area of the ciſtern is near 120 times as great as 
that of the bore of the tube; ſo that as the quantity of 
quick ſilver was adjuſted when the barometer ſtood at 
2925, the error ariſing from the alteration of the height 
of the quickſilver in the ciſtern can ſcarce ever amount 
to ſo much as eth of an inch. As the tube appeared to 
be well filled, it was thought unneceffary to have the 
quickſilver boiled in it; but that is certainly the ſureſt 
way of filling a barometer well. 

The principal reaſon of fetting down the mean heat 
of the thermometer within doors, during each month, 
in the journal of the weather, is this: ſuppoſe that any 
one deſires to find the mean height of the barometer in 
any 
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the corrected obſervations taken. For example, ſuppoſe 


15,047 inches; conſequently, the corrected mean height 


braſs ring are inclined to the horizon, in an angle of 
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any month, corrgfted on account of the heat of the 

quickſilver in the tube; that is, to find what would hay 
been the mean height, if the quickſilver in the tube had 
been conſtantly of a certain given heat. To do this it i 
ſufficient to take the mean height of the barometer, and 
correct that according to the mean heat of the thermo. 
meter; the reſult will be exactly the ſame as if each ob- 
ſervation had been corrected ſeparately, and a mean of 


it is deſired to find what would have been the meat 
height of the barometer in the month of Auguſt 1775 
if the quickfilver during that time had been always at 
50 degrees of heat: the mean of the obſerved heights 
is 29,86 inches, and the mean heat of the thermometer 
is 65* or 50+15. The alteration of the height of the 
barometer by 15 of heat, according to M. DE LUC's rule, 


is 29,813. 

The veſſel which receives the rain is a conical funnel, 
ſtrengthened at the top by a braſs ring, twelve inches ir 
diameter. The ſides of the funnel and inner lip of the 


above 65*; and the outer lip in an angle of above 50"); 
which are ſuch degrees of ſteepneſs, that there ſeems n0 
probability either that any rain which falls within the 
funnel, or on the inner lip of the ring, ſhould daſh out, 


(a) To make what is here ſaid the more intelligible, there is, in fig. 2 
given a vertical ſection of the funnel, anc and abc being the braſs ring, 34 and 
ba the inner lip, and Bc and bc the outer. 
of 
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of that any which falls on the outer lip ſhould dafh into 
the funnel. This veſſel is placed on ſome flat leads on 
the top of the Society's Houſe. It can hardly be ſcreened 
from any rain by the chimnies, as none of them are ele- 
vated above it in an angle of more than 257 and as it is 
raiſed 3+ feet above the roof, there ſeems no danger of 
any rain daſhing into it by rebounding from the lead. 
The ſtrength of the wind is divided in the journal into 
three degrees; namely, gentle, briſk, and violent or 
ſtormy, which are diſtinguiſhed by the figures 1, 2, and 3. 
When there is no ſenſible wind it is diſtinguiſhed by a 
cypher. 

In the future journals of the weather will be given. 
obſervations of the hygrometer. The inſtrument in- 
tended to be uſed is of Mr. suEATON 's conſtruction, and. 
is deſcribed in Phil. Tranſ. vol. LXI. p. 198. It is kept 
in a wooden caſe, made ſo as to exclude the rain, but to 
leave a free paſſage for the wind, and placed in the open 
air, where the Sun ſcarce ever ſhines on it. The inſtru- 
ment and caſe are both a preſent to the Society from Mr. 
MEATON. The hygrometer was laſt adjuſted in Dec. 
1775, and as the ſtring has now been in uſe upwards of 
ave years, it is not likely to want re-adjuſting ſoon. 


Of the Variation Compaſs. 


IN this inſtrument, the box which holds the needle is 
not fixed, but turns horizontally on a center, and has an 
dex faſtened. to it, pointing to a divided arch on the 
OT braſs 
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praſß frame on Which it eee eee of ob- 
ſerving is to moye the box, till a ine dramn on it pointz 
exactly to the end of the needle; Which being done, the 
angle that the needle makes with the ſide of the frame 
is ſhewn by the index. Fig. 3. is the plan of the inſtru. 
ment; 4844 is the braſs frame, the ſides AB and ab being 
pres Ze is a Grcular plate faſtened thereto, on which 


ter; — is the needle, the pin on which it — being 
fixed in the center of the plate Ee; Bb is the diviſion on 
the braſs frame; and 6 tne index faſtened to the box 
cpdc, furniſhed with a vernier diviſion; the diviſion and 


vernier being conſtructed ſo as to ſhew the angle which 
the line Ff makes with AB or a4. The inſtrument. is 
placed in the meridian by the teleſcope um, the line of 
collimation of which. is parallel to AB, and is pointed to: 
ME fixed due North of it. | 
1 Fig. 4. is a vertical ſection of the front W 
1 e- the line F/; AB is the braſs frame; opdc the box 
$i; which holds the needle; Ee the circular plate on which 
7 it turns: Nx is the needle; and p are ſmall plates of bra 
1 fixed to the ends of it, on each of which is drawn a line 
1 ſerving by way of index. Theſe pieces of braſs are raiſal 

to ſuch a height that their tops are on a level with the 
point of the pin on which the needle turns. The uſed 
them is, that it is much eaſier obſerving this way than 
when the lines, ſerving by way of index, are drawn 0 
the needle itſelf, as by this means the inconvenience pro- 


ceeding from one kind of vibration in the needle Þ 
avoided. 
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avoided. s and are two braſs plates, on each of which 
3 drawn a line to which the index at the end of the 
needle is to point; there is alſo a line parallel to theſe 
drawn on the bottom of the box; theſe three lines form 
the line FF in fig. 3. R is a double microſcope intended 
to aſſiſt us in judging when the index v points exactly to 
the line r, that is, to the line drawn on the plate s. It is 
placed fo, that a wire ww in its focus appears to coincide 
with this line; and in obſerving, the box is moved till the 
wire appears alſo to coincide with the index p. 

The cap in the center of the needle is made to take on 
and off readily, and to fit on upon either face; ſo that 
we may on occaſion obferve with the under face of the 
needle uppermoſt, as is repreſented in fig. 5. But the 
regular obſervations are always made with the needle j in 
its upright poſition, and by the help of the index v only; 
the intention of the other index and of inverting the 
needle is, to ſhew whether the line joining the indices 
? and þ, or the line Pp as I ſhall call it, is parallel to the 
direction of magnetiſm in the needle, and thereby to find, 
whether, in the uſual method of obſerving; the index 6 
ſhews the true angle which the direction of magnetiſm 
makes with the fide AB. The way of doing this is as 
follows; having ſuffered the needle to ſettle, the obſerver. 
moves the box by means of the adjuſting ſcrew T, till 
the index p coincides with the line x, and reads off the 
angle ſhewn by the vernier. He then moves the box till 
the other index p coincides with the line f, which, as the 
pin on which the needle is ſuſpended is fixed tothe braſs 
Vol. LXVI. F ff frame, 
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= a te be dofie without'any — 
e f 'the hieedle or making it vibtate; And reads 
the a angle as before.” The mean of theſe two is — 

angle Nh the line Pp makes with the fide. AB, tup- 
pofing the diviſion and vernier to be rightly conftrudted, 
even though neither the lines Pp nor rf ſhould paſf 
through the center of the pin. Having done this, he 
fakes off the cap and inverts the needle, and obſerves by 
both indices as before. It is plain, that if the line ph i 
parallel to the direction of magnetiſm in the needle, this 
mean will agree with the former, ſuppoſing that the 
magnetic variation has not altered between the obſerva- 
tions. On the other hand, if it is not parallel to the di- 
rection of magnetiſm, but makes the variation appear 
greater than it ought to do when the needle is upright, 
it will make it appear as much leſs when the needles 
myerted; ſo that the mean of the two abovementioned 
means i is the true angle which the direction of magne- 
tiſm in the needle makes with the ſide as; that is, the 
true variation of the needle at that time and place, ſup- 
poſing ay to be placed accurately in the meridian. Hav- 
ing thus found the true angle which the direction of 
magnetiſm makes with aB, he ſubtracts that ſhewn by 
the index v in the upright poſition of the needle; the 
difference is the error of the inſtrument in the uſual 
ee of obſerving. it 11 | 

It was by this method that the error of the inſtru- 
ment, at the time of the obſervations in 1774, Ws 


found to be 10“. For example, by a mean of the obſer- 
vations 


the Raja cee. 
xatians made on, Feat. 5, the ;yariation, with the needle, 
in its upright. potion, was 12 1.36 by the South end, an 
21.27 by the North; with the needle inverted i W. 
21.19 by the South end, and 21. 29 by the North. The 
mean of all four is 21.28, which! is the true variation at 
that time and place cu, and is 80 leſs than that ſhewn in 
the upright poſition of the needle by the South end, 
which is the end always uſed in obſerving; ſo that by 
this day's experiment the error of the inſtrument ap- 

peared to be 87; but by a mean of the obſervations of 
this and two other days it came out 100%. Since that time 


ſervations i in 1775, the error was ſo ſmall as to be ſcarcel ly 
ſenſible. | 
Great care was taken that the metal, of which this 


to prevent injury in carrying from one room to another, 
The inſtrument is conſtructed nearly on the fame 5 
as ſome made by the late Dr. KNIGHT. The principz 


was not fixed to the lower frame as in this, but to the 
box; the conſequence of which was, that when the needle 
had ſettled, and the box was moved to make the index 
on the needle point to the proper mark, it WAS again put 
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(5) The quantity found by taking a mean of all the four numbers is evi- 


lat, and taking a mean of thoſe two means. | | I | 
F ff 2 into 
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the needle has been altered; and, at the time of the ob- 


variation compaſs i is compoſed, ſhould be perfealy free 
from magnetiſm. There is a contrivance in it for lifting 
the needle from off the point, and letting 1 it down gently, 


difference is, that in his the pin which carried the needle 


dently the ſame as that got by taking a mean of the two uſt ang of n 
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This incon venience is intirely removed by the preſem 
cont jon. There is no other material cfference, ex. 
0 tat of the heedle being made to invert; and the ad 
Ition 6 the teleſcope. The contrivance of fixing che 
pin Which « carries the needle to the lower frame, is taken 
from an inſtrument of Lord CHARLES CAVENDESH ; that 
of making the needle invert I have ſeen in ſome com. 
paſſes made by $ISSON. 
There is a very common fault in the agate=caps uſually 


made for needles, which 1s, that they are not hoHowed to 


a regular « concave, but have a little projecting part in the 


center of the hollow the conſequence of which is, that the 
point of the pin will not always bear againſt the ſame part 
of the agate, and conſequently the needle will not always 
fta q horizontal; but ſometimes one end will ſtand higheſt) 
and ſometimes the other, which cauſes a difficulty in ob- 
ſerving. There is alſo another inconvenience attends it 
when the indices of the needle are on a level with the 
point of the pin, which is of more conſequence; namely; 
that it cauſes the two indices not to agree, and conſe- 
quently makes a ſenſible error, when only one index is 
made uſe of, at leaſt in nice obſervations: but when the 
lines, ſerving by way of index, are drawn on the needle 
itſelf, and therefore are nearly on a level with its center 
of gravity, it can cauſe very little error. The agate cap 
which was firſt made for this inſtrument, was of this 
kind; andwas ſo faulty, that, if no better could have been 


procured, it would have been neceflary either to have 
5 drawn 


—— 

wa the lines ſerying by way of 1 dex on the needle 
9 75 or to have obſerved by both Lad Either of "ERR 
would have been attended with 2 conſiderable increaſe 
of trouble to the obferver; but Mr. NAIR NI, the a 
who made the inſtrument, has ſince ground ſome kim 
ſelf, which are perfectly free from this fault, the concave 


ſurface being of an extremely regular ſhape and well 
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which is a matter of conſiderable N as other- 
wiſe the point of the pin will not eaſily ſlip e 
near to the bottom of the hollow. 

Care was taken to place the variation com ooh in a 
part of the houſe where it is as little likely to be affected 
dy the attraction of the iron work as in any that could 
be found. As it feemed, however, to be not intirely out 
of the reach of the influence of that metal, 1 took the 
following method to examine how much it was influ- 
enced thereby. The inſtrument was removed into a 
large garden belonging to a houſe in Marlborough Street, 
diſtant from the Society's Houſe about one mile and a 
quarter towards the Weſt, where there ſeemed no dan ger 
of its being affected by any iron-work. Here it 
placed exactly in the meridian, and compared for a few 
days with a very exact compals, placed in an adjoining 
room, and kept fixed conſtantly in the ſame ſituation. 
It was then removed back to the Society's Houſe, and 
compared again with the ſame compaſs. The obſerva- 
tons were as follow : 


Obſervations 
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By a mean of the obſervations, the variation ſhewn by 
the compaſs in the room is 153 greater than by the So- 
ciety's inſtrument in the garden, and 14/,1 leſs . by 
the ſame inſtrument placed in its proper ſituati n; { 
that the variation appears to be 1 5/,4 greater in that par 
of the Society's Houſe where the compaſs is placed, th 
in the abovementioned garden; and therefore, as hers 
is no likelihood of its being affected by any iron in the 
latter place, the needle ſeems to be drawn aſide 15% 
towards the N. W. by the iron work of the houſe and 
adjacent buildings. 

On comparing the obſervations of the two laſt years 
together, the variation appears, after allowing for the 
error of the inſtrument, to have been 27/ greater in 1775, 
than in 1774; though I have been informed by Dr. 
HEBERDEN, 


ſevexal years pat, that the anriual alteration of the. va 
tibm has, in general, been not more than 10“; and in par 
ticular; that the alteration in the aſt year appears to be 
ofily 110; {6 chat the great difference obſerved at the 
Society's Houſe ſeems to be owing, not ſolely to the res 
alteration in the variation, but partly to ſome other cauſey/ 
though what that ſhould be I cannot conceive; unlefs" 
ſore change was made in the iron work either of this 
or the adjoining houſes between the two periods; but I 
do not find that any ſuch change has been made. During 
the laſt year, indeed, there have been two large magnets" 
in the houſe, each conſiſting of ſeyeral great bars joined 
together, being what the late Dr. KNIGHT uſed for making 
artificial magnets, and at the time of the obſervations in 
1774 there was only one; but their diſtance from the 
compaſs is above fifty feet: and I at well affared; chu 
in the ſituation in which they are actublly placed, they! 
cannot draw the needle aſide more than 3˙, atid not more 
than 15 When the line joining their poles is placed in 
fuch a direction as to act with moſt forte h. The ſingle 
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(e) Tue principle by whick this was determined is, that if à magnet is 
placed near a variation compaſs, with its pales equi · diſlant from it, and fityatg- 
fo that each ſhall act equally oblique to the length of the needle, it can haye ud 
tendency to alter the variation; and that the ſituation in which it alters it moſt, 
except when placed nearly North or South of the compaſs, is when the line 
joining its poles points almoſt directly towards the needle. This experiment I 
tried purpoſely. on the occaſion, and found it anſwer; but, I believe, any one 
Killed in magnetiſm would have granted the truth of the poſition without that 
precaution. 7 


magnet 


—— —— nne 
ftuation and direction that the two were in 1775, ſo that 
the difference of their effect in theſe two years can hardly. 
have been ſo much as 3/; and therefore, the great appa-. 
rent alteration of the variation between the two periods. 
cannot have been owing to them. Neither can it have 
been owing to the fault of the agate cap uſed in the year 
1774) as the error proceeding from thence could hardly 
be more than 2 or 30. It is intended that, for the future, 
the abovementioned magnets ſhall be kept always in the 
. 
0 EET 1775. ; ] 


Of the Dipping-needE 


IN this inſtrument the ends of the axis _— he 1 0 
roll on horizontal agate planes, a contrivance being ap- 
plied, by which the needle is at pleaſure lifted off from 
the planes, and let down on them again, in ſuch manner 
as to be ſupported always by the ſame points of the axis 
reſting on the ſame parts of the agate planes; and the: 
motion with which it is let down is 'very gradual and 
without ſhake. The general form of. the inftrument, 
the ſize and ſhape of the needle, and the croſs uſed for 
balancing it, are the ſame as in the dipping-needle de- 
ſcribed in Phil. Tranſ. vol. EXIL p. 476. It is alſo made 
by the ſame artiſt Mr. NA IAN E. 

It may be ſeen in the Meteorological Journal, that the 
dip was obſerved firſt with the front of the inſtrument 
Vor. LXVI. G g g | to 
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he Weſt, and hen to.ghe aſl; after which the poly 
ef the needle; were reverſed, and the dip. obſerved both 
ways as before, The reaſon of this. is, that the mean of 
the obſerved: dips, in theſe four: ſituations, differs. very 

little from the truth, though the, needle is not: well ba 
 kanced; and even though a great many other errors are 
committed in the conſtruction. of the inftrument; pro- 
vided. the needle is made equally magnetical after the 
Doles are reverſed as before %; and that the difference of 
the obſerved dip, in theſe. four ſituations, is not very 
great, as will appear from the following conſiderations. 
Firſt, let fig. 7. be a front view of the needle; ana 
Ane parallel to the direction of magnetiſm therein; and 
o a perpendicular thereto, meeting it in the line joining 
the centers of the cylindrical ends of the axis, or in the axis 
of motion, as we may call it. If the needle was truly ba- 
lanced, its center of gravity would be in d the inter ſection 
of a and e. Suppoſe now, that the needle\is not truly 
balanced, but that its center of gravity is in g; draw g 
Perpendicular to An, cutting it in 2; and let the parts 
aum and nig be equal. When the inſtrument is turned 
ig preſented towards us, the edge Anz, which is noꝶ 
loweſt, will become uppermoſt, and the center of gravity 
will be in that fituation in which the point 922 now 153 
e the mean between the N with which the 


| 


(1 Ie 1s ealy to fee whether the ds i is War- equally antics after 
the poles are reverſed as before, by counting the number of vibrations which i 


makes in a'rifitnare; | 
L needle 


en Sole nds. Idby 
needle is drawn out of its the poſition ivthelt tw RN 
tions, in oinſequience' of its not being truly balanced, is 
ſerved dips is very nearly the Tame, as if the eerſter 6f 
gravity was at u. But if the center ef gravity '8 at in, 
the dip will be very nearly as much tod great in the pre- 
ſent ſtate of the needle, as it will be too little when tlie 
poles are reverſed. Therefore, the mean of the obſerved 
dips in theſe four ſituations will be very nearly the ſume 
as if the needle was truly balance. 
Secondly if the planes on which the axis rolls are not 
horizontal; the dip will be very nearly as much greater 
than it would otherwiſe be, when one face is turned to 
the Weſt, as it is leſs when the other is; for if theſe planes 
dip towards the South in one caſe, they will dip as much 
towards the North: in the other, fappofing the levels by 
which the inſtrument is ſet to remain unaltered. '- Con- 
ſequently, the mean of the two obſervations will be very 
nearly the ſame as if they were placed truly horizoſitał. 
Thirdly, by the ſame method of reaſoning it appears, 
that the mean of the-two abovementioned obſervations 
will be not at all altered, though the line, joining the 
mark on that end of the needle by which we obſerve, 
with the axis of motion, is not parallel to the direction of 
magnetiſm in the needle; that is, though the mark does 
not coincide with the point A or B, or though the line 
Joining the two diviſions of goꝰ is not perpendicular to 
the horizon, or'though the axis of motion does not paſs 
through the center of the divided circle, provided it is in 
25 G g g 2 the 
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1 
the ſame horizontal plane with it. If, indeed; tical L 
motion is not inthe fame horizontal plane with the cen 
of the divided circle, the error proceeding from then 
will not be compenſated by this method of obſerving | 
unleſs both ends of the needle are made uſe of. This, 
however, is of no conſequence as, it is eaſy to exam 
whether they are in the ſame horizontal plane or not 
But the error which is moſt difficult to be avoidedi is 
that which proceeds from the ends of the axis being nat 
truly cylindrical. I before faid, that the parts of them 
which reſt on the agate planes are always exactly the 
fame. The inſtrument is ſo contrived, however, that ye 
may on occaſion, by giving the axis a little liberty inthe 
notches by which it is lifted up and down, make thoſe 
planes bear againſt a part of the axis diſtant about 
or th of an inch from their uſual point of bearing. 
Now, I find, that when the axis is confined ſo as to have 
none of this liberty, and when care is taken, by previoully 
making the needle ſtand at nearly the right dip, that it 
ſhall vibrate in very ſmall arches when let down on the 
planes; that then, if the needle is lifted up and down 
any number of times, it will commonly ſettle exactly at 
the ſame point each time, at leaſt the difference is. ſo ſmall 
as to be. fcarcely ſenſible; but if it is not fo confined, 
there will often be a difference of 20/ in the dip, ac 
cording as different parts of the axis reſt on the 
planes, and that though care is taken to free the axis and 
planes from duſt as perfectly as poſſible, which can be 


owing only to ſome irregularity in the axis. . 
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the Royal i Yocity 8 Inflruments, .399 
if the needle vibrates i in arches of five or more degrees, 
when let down on the planes, there will frequently be as 
at an error in the dip. It is true, that the part of the 
agate planes, which the axis reſts on when the vibrations 
are ſtopped, will be a little different according to the 
point which the needle ſtood at before it was let down; 
which will make a ſmall difference in the dip as ſhewn 
dy the divided circles, when only one end of the needle 
is obſerved, though the real dip or inclination of the 
needle to the horizon is not altered: but this difference is 
by much too ſmall to be perceived; ſo that the above- 
mentioned error cannot be owing to this canſe. Neither 
does it ſeem owing to any irregularity in the ſurface of 
the agate planes, for they were ground and poliſhed with 
great accuracy; but it moſt likely proceeds from the axis 
ſlipping in the large vibrations, ſo as to make the agate 
planes bear againſt a different part of it from what they 
would otherwiſe do. I have great reaſon to think, that 
this irregularity is not owing either to want of care or 
ſkill in the execution, but to the unavoidable imperfec- 
tion of this kind of work. I imagine too, that this inſtru- 
ment is at leaſt as exact, if not more fo, than any which 


has been yet made. 
The following table contains the reſult of ſome ob- 


ſervations which I made, partly with a view to determine 
the true dip at this time in a place out of reach of the 
influence of any iron work, and partly to ſee how nearly 
different needles would agree. The inſtruments were all 
tried in the ſame garden in which the variation compaſs 


was obſerved, and all on the Toth, 11th, 13th, and 14th 
days 


1d ee eee eee , 
days of Oftober; 1775, —— hien de 
Nr r b ter Eng da N 2 vitrorh 
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TheSociety' sneedle, . 
\nother of the ſame \ 
tonſtruction, de- 
longing to Mr. 
NAIRNE, | | | 


r OR ON 


ANC wer. needle in | 
4 4 OR, 
needle of mine, 0 
1 


— by sissox, 
partly on the ſame 
_conftraQtion - as 
Mr.ogneEs's e), 
Another of 
- NAIRNE.s, on the 
_ fame . 


SITION 


Each of the numbers ft down in'the above table 
the mean of two obſervations, the inſtruments being ob. 
ferved firſt with the front to the Eaft, then to the Wet; 
then a ſecond time to the Eaſt, and then again to the 
Weſt; and in all the obſervations, except thoſe with the 
two laſt inftruments, which are of a different conftruc- 
tion, care was taken that the needle ſhould vibrate in very 
ſmall arches when let down on the agate planes. By 
8 a mean of all, the true dip at London, at this time, 
comes out 72* 30, the different needles all agreeing 
| 


(e See Phil. Tranſ. vol. LXV. p. 79. 


within 


3 — 


C 


„de Royal Society's. Inflrumends- 44 


within 14, which is a difference conſiderablyſſeſs than l 


ſhould have expected. It appears alſo, that the dipping- 
needle, in the ſituation in which it is placed at the So- 


ciety's Houfe, is not much affected by any iron work, 
the dip ſhewn by it in the garden differs only 7” 
that ſet down in the journal of the weather. 

According to NORMAN, the inventor of the dipping- 
' needle, the dip at London in the year 1576 was 71* 50 0; 
in 1676 it was 73* 47', according to Mr. Bo ; Mr. 
WHISTON- in 1720 made it 75* fo; Mr. GRAHAM. i 
1723 made it between 7 3; or 75 0%, his different trials 
varying ſo much; and at preſent it appears to be 712? 300. 
do not know-how much Mr. BOND’ determination is t 
be depended on, as he does not ſay by what means 
arrived at it; but, I believe, Mr. wWwuls rows is pretty ac 
curate, for he obſerved the dip in many parts of the 
kingdom, and the obſervations agree well together; 0 
that it is reaſonable to ſuppoſe, that his inſtrument was a, 
good one; and that he obſerved in places where the needle; 
was not much inftuenced by iron work. The dip, there-, 
fore, ſeems to have been conſiderably greater about the 
jear 1 7 20, than it was in N@RMAN'S time, or is at pre- 
ſent: it appears, however, to alter very flowly. i in c 
pariſon of the variation. | 

.] New Attraive: c. 4 (FJ) Longitude found, p. 65. 


(t) Longitade and Latitude found by Dipping-needle, p. ee, 94 F 
(b) Phil, Tranf, N- 389. p- 332. Art 
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XXII. Ne Method taken for pool Vo oe the Health of the 
Cre of His Majeſty's Ship the Reſolution during ber late 
« Voyage round the World. By Captain James Cook, 
F. R. S. Addreſſed to Sir John Pringle, Bart. P. R. &. 


ro SIR JOHN PRINGLE, BART. v. R. s. 


Mile-end, 


u .$ IR, 6 March 5, 1976 
B. Mar. 7, A, S many din have expreſſed ſome 


6. 
„ ſurprize at the uncommon good ſtate of 


- health which the crew of the Reſolution, under my com- 
mand, experienced during her late voyage; I take the 
liberty to communicate to you the methods. that were 
taken to obtain that end. Much was owing to 
the extraordinary attention given by the Admiralty, in 
caufing ſuch articles to be put on board, as either by ex- 
perience or conjecture were judged to tend moſt to pre- 
ſerve the health of ſeamen. I ſhall not treſpaſs upon 
your time in mentioning all thoſe articles, but confine 
myſelf to ſuch as were found the moſt uſeful. - 
Wehadon boardalarge quantity of Malt, of which was 
made ſweet-wort, and given (not only to thoſe men who 
had manifeſt ſymptoms of the ſcurvy, but to ſuch allo as 


were, from circumſtances, judged to be moſt liable to 
that 
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that diſorder) f from one to two or three pints in the day to 
each man, or in Tuck proportion as the ſir geo iught 


| effary; hi ch ortietirnes' amounted to three quartsTn 
* the twent 8 5 Hours: *This is w vithout doubt ofle of cke 
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given in time wi Will With proper attention to otter Tris, 1 
am perſuaded, prevent the ſcurvy from making any great 
progreſs for a conſiderable time: but I am not altogether 
of opinion, that it will cure it in an advanced ſtate at ſea. 
Sour Krout, of which we had alfo' a large proviſion, 
1s not only a wholeſome vegetable food, but, in my jud Ig- 
ment, highly antiſcorbutic, and ſpoils not by kespng. A 
pound of ĩt was ſerved to each man, her at ſea, twite 
a week! or oftener hen it was thought nEcefſary,'”?' ! 
Portable Soup or Broth, was another eſſential article, of 
hich we had like wiſe a liberal ſupply. An ounee of 
this to each mar or fuch other proportion as was thought 
neceffary, wis boiled with their peaſe three days inthe 
week; atid when we wereinplaceswherefrefivegetables 
could be procured, itwas boiled withthemand with wheat 
— every morning for breakfaſt, and alſo With 
Peak and freſh vegetables for dinner. It enabled us 
0 mere ke feverat nouriſhing and wholeſome meſſes, and 
was the means of making the people eat a greater quan- 
"tity of greens than they would have done otherwiſe. 
* Further, we were provided with Rob of lemons and 
oran ges; 3 Which the ſurgeon ne uſeful i in er 
caſes. 6 


VoL. LXVI. Hhh | Among 


mt ng ahen; articles of victualling we were e fur. 


exchange. Sugar, Ii imagine, is a very good antiſcorbutic; 
whereas oil, ſuch at leaſt as is uſually given to the navy 


nnd — 
: 


apprehend has the contrary effect. But the introduction 
of the moſt ſalutary articles, either as proviſion or medi- 
cines, will generally prove unſucceſs ful, unleſs ſupported 


ſome hints I had from Sir HUGH PALLISER, the Captains 
CAMPBELL, WALLIS, and other intelligent officers, ena- 


to ſhift themſelves when they happened to get wet. 
Care was allo taken to expoſe them as little as poſſible, 


lower parts of the ſhip. To this and cleanlineſs, as well 
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niſhed with ſugar in the room of oil, and with Wheat in- 
ſtead of much oatmeal, and were certainly gainers by the 


by certain rules of living. 13 
Onthis principle, many years experience, together with 


dled me to lay down a plan whereby all was to be con- 
ducted. The crew were at three watches, except upon 
ſome extraordinary occaſions. By this means they were 
not ſo: much expoſed to the weather as if they had been 
at watch and watch: and they had generally dry cloaths 


Proper methods were employed to keep their perſons, 
hammocks, bedding, cloaths, &c. conſtantly clean and 
dry. Equal pains. were taken to keep the ſhip clean and 
dry between. decks. Once or twice a week ſhe was aired 
with fires; and when this could not be done, ſhe was 
ſmoaked with gunpowder moiſtened with vinegar or wa- 
ter. I had alſo frequently a fire made in an iron pot at the 
bottom of the well, which greatly purified the air in the 


in the ſhip as amon git the people, too great attention 
4 cannot 
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cannot be paid; the leaſt neglect vocations a pitta, of- 
fenſive ſmell below, which nothin g but fires will re- 
move: and if thefe be not uſed in time, thofe ſmells. 
| will be attended with bad 'conſequences. Proper 
care was taken of the ſhip's coppers, fo that they were 
kept conſtantly clean. The fat, which boiled out of 
the ſalt beef and pork, I never ſuffered to be given to the 
people, as is cuſtomary ; being of opinion that it promotes 
the ſcurvy. I never failed to take in water wherever it 
was to be procured, even when we did not ſeem to wantit; 
becauſeIlook upon freſh water from the ſhore to be much 
more wholeſome than that which has been kept ſome time 
on board. Of this eſſential article we were never at an al- 
lowance, but had always abundance for every neceſſary 
purpoſe. I am convinced, that with plenty of freſhwater, 
and a cloſe attention to cleanlineſs, a ſhip's company will 
ſeldom be much afflicted with the fcurvy, though they 
ſhould not be provided with any of the antiſcorbutics be- 
fore mentioned. We came to few places where either 
the art of man or nature did not afford ſome ſort of 
refreſhment or other, either of the animal or vegetable 
kind. It was my firſt care to procure what could be 
met with of either by every means in my power, and 
to oblige our people to make uſe thereof, both by 
my example and authority; but the benefits - ariſing 
from ſuch refreſhments ſoon became ſo obvious, that 
I had little occaſion to employ either the one or the other. 
Theſe, s1R, were the methods, under the care of Provi- 
dence, by which the Ręſolution performed a voyage of 
H Ahh a2 three 
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wre years and eighteen days, through all the cu 
from 3 2 North to 71* South, with tlie loſs of one man 
Sly by diſeaſe, and who died of à complicated and lin- 
Sering illneſs, without any mixture of ſcurvy. To 
others were unfortunately drowned, and one killed by 
a fall;' ſo that of the whole number with which I ſet out 
from England I loft only four. | 


I have the honour to be, $1R, &c. 


Extra of a Letter from Captain Cook to Sir John 
Pringle, dated Fm Sound, ſuly 7, 1776. 

Tt ENTIRE EY agree with you, that the dearneſß of 
the Rob of Iemons and of oranges will hinder them from 
being furniſhed in large quantities, but I do not think 
this ſo neceffary ; for though they may affiſt other things, 
I have no great opinion of them alone. Nor have I a 
higher | opinion of vinegar: my people had it very 
ſparingly during the late voyage; and towards the latter 
part, none at all; and yet we experienced no ill effects 
from the want of 3 it. The cuſtom of waſhing the infide 
of the ſhip with vinegar I ſeldom obſerved, thinking, that 

fire and ſmoke anſwered the purpoſe much better. 


XXIII. Extraordinary Elecrricit of the Atmeſphere objorul 


at Iſlington on the Morith of October, 1775. By Mr. 


Tiberius Cavallo. Communicatell by William Watſon, 


I.. B. V. P. R. 5. | 5 


R. Mar. 12, 

"—_— ration of the obſervation made with an 
electrical kite on the 18th of laſt October, it will be 
neceffary to give an idea of the ſcale of my quadrant 
electrometer ufed on the occaſion, which, being con- 
ſtructed in ſome meaſure different from what are com- 
monly ſold in ſhops, will, no doubt, give an unſettled 
idea of my narration, by expreſſing the ſame intenſity of 
electricity under different degrees from the others. In 
order to this, therefore, it muſt be obſerved, that, when 
the kite is raiſed, I generally connect with the end of its 


firing a Tmall cylindrical conductor, nine inches long and 


one inch diameter, made of paſteboard covered with tin- 


foil; with thisI connect the quadrant electrometer, which 


ſhews me exactly the tate, increaſe, and decreaſe of elec- 
tricity. The apparatus being thus diſpoſed, I have ob- 
ſerved, that when the electrometer is at 10%, a little 
bran preſented to the conductor will be attracted by it at 
the diſtance of about ſix-tenths of an inch; when the 
electrometer is at 20% the bran will be attracted at the 
diſtance of one inch and a quarter; when at 30“, it will 

de 
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408 Mr, atio, E 
be attracted at the diſtance of 2 inches and one-fifth; 
and when at 35?, it will be attracted at the diſtance of 
three inches. This being premiſed, 1 cone: now to the 
rigrration of the experiment. 
October the 18th, after having; ned a ges deal 1 
the morning and night before, the weather grew a little 
clear in the afternoon, the clouds appearing ſeparated and 
pretty well defined; the wind was Weſt, and rather 
ſtrong, and the atmoſphere in a temperate degree of heat, 
In theſe circumſtances, at three o'clock in the afternoon, 
p * raiſed, a ſmall electrical kite, which meaſured three feet 
nine inches b in length, and three feet in breadth, giving to 
it 360 feet c of wired ſtring. The angle that the ſtring, or 
rather, the cord of the incurvated ſtring, generally made 
with the horizon, was near 60, and, in conſequence, the 
Riten perpendicular height was . 310 feet. After 
the end of the ſtring had been inſulated with a ſilk lace, 
and a leathern | ball covered with tin-foil had been hanged 
to it, 1 txigd the power and quality of the electricity, and 
found. i it poſitive and pretty ſtrong; in a little time a ſmall 
cloud paſſing over, the electricity increaſed alittle; but the 
cloud heing gone, it decreaſed again to its forte degree. 
The firing of. the Kite now was faſtened by the filk lace 
to a Poſt 1 in the yard of the houſe where I live, which 1s 
ſituated. near Iſlington; and I was amuſing myſelf and 
ſome other. perſons. with charging two coated phials, an 
giving ſeveral i ſhocks with them. While I was ſo doing, 
the electricity, | ill poſitive, began to decreaſe; and in two 


or three minutes time it was ſo weak, that it could be 
hardly 
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; hardly perceived with a very ſenſi ble electrometer, made 
with two cork balls after Mr. AN TON s manner. Seeing 
at the ſame time, that a large and black cloud was ap- 
proaching the zenith, which, no doubt, cauſed the de- 
creaſe of electricity, indicating imminent rain, I intro- 
duced the end of a ſtring through a window i in a firſt- 
floor room, wherein I faſtened it by the filk lace to an old 
chair; the quadrant electrometer was fixed upon the ſatme 
window, and was connected by a wire with the ſtring of 
the kite. Being now three quarters of an hour afterthree 
o clock, the electricity was abſolütely unperceivable: 
however, in two or three minutes time it began again to 
appear, but now, upon trial, was found to be negative; 
ſo that it was plain, that its ſtopping was no more than a 
change from poſitive to negative, which was evidently 
occaſioned by the approach of the cloud; part of which 
by this time had reached the zenith of the kite, and the 
rain alſo had began to fall in large drops. The cloud 
came farther on, the rain increaſed, and the electricity 
keeping pace with it, the electrometer ſoon arrived to 
15%, Seeing now that the electricity was pretty firong, I 
took again the two coated phials, and began again to 
charge them, and to give ſhocks to ſeveral by-ſtanders;. 
but the phials were not charged above three or four 
times, before I perceived that the electrometer was ar- 
nved to 35*, and was ſtill increaſing. The ſhocks now 
being very ſmart, I deſiſted from charging the phials any 
longer; and, conſidering the rapid advances of the elec- 
trometer, thought to take off the inſulation of the ſtring, 
in 


PP 
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In aaſe, chat, if the electricity - hould West adde þ 

. might be ſilently conducted to the earth, without cauſing 
any bad accident by being accumulated in the. inſulated 
ſtring. To effect this, 28 1 had no proper apparatus near 
me, I thought to take away the ſilk lace, and faſten the 


. - 


- firing itſelf to the chair; aceordingly 1 diſengaged the 
wire that connected with the electrometer, laid hold of 
the ſtring, untied it from the ſilk lace, and faſtened it to 
the chair. But while I effected this, which took up leſs 
thauhalf a; Ireceived about a dozen or fifteen very 
Hard ſhocks; whict felt all along my arms, in my breaſt 
and legs, ſhaking me in ſuch a manner, that I had hardly 
power enough to effect my purpoſe, and to warn the peo- 
ple in the room to keep their diſtance. As ſoon as I too 
my hand off of the ſtring, the electrical fluid, in conſe- 
quence of the chair being a bad conductor, began to ſnap 
between the ſtring and the ſhutter of the window, which 
was the neareſt body to it. The ſnappings, which were 
audible at a good diſtance out of the room, ſeemed at fir 
iJochronous with the ſhocks I had received; but in about a 
minute's time they became more frequent, ſo that the peo- 
ple of the houſe compared their ſound to the rattling noiſe 
of a jack going when the fly is off. The cloud was nov 
juſt over the kite; it was black and pretty well defined, of 
- almoſt a circular form, its diameter appearing to be about 
40. The rain was copious, but not remarkably heavy: 
As the cloud was going off, the electrical ſnappings began 
to weaken, and in a ſhort time became unaudible. 1 went 


then near the ſtring, and finding the electricity * 
u 
5 
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but ſtill negative, I inſulated it again, thinking to 
keep the kite up ſome time longer; but, as another 
larger and denſer cloud was approaching apace towards 
the zenith, and I had then no proper apparatus to 
prevent bad accidents, I reſolved to pull the kite in. 
Accordingly, a gentleman, who was by me, began 
pulling it in, while I was winding up the ſtring. The 
other cloud was now very nearly over the kite; and the 
gentleman who was pulling in the ſtring told me, that 
he had received one or two flight ſhocks in his arms; 


and that, if he were to receive one more, he would cer- 


tainly let the ſtring go. Upon which I laid hold of the 
ftring, and pulled the kite in as faſt as I could, without 
any farther obſervation. - When the kite was pulled in, 
it was ten minutes after four o'clock; ſo that all the time 
that this experiment took up was one hour and ten mi- 
nutes. There was neither thunder or lightning per- 
ceived that day, nor indeed for ſome days nn or e 
wards. ; 
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XX IV. Propoſals for the Recovery of People apparenth 
drowned. By John Hunter, E/q. F. R. 5. 


AVING been requeſted by a principal 
member of the ſociety, lately eſtabliſhed 
for the recovery of perſons apparently drowned, to com- 
mit my thoughts on that ſubject to paper; I readily com- 
plied with his requeſt, hoping, that, although I have had 
no opportunities of making actual experiments upon 
drowned perſons, it might be in my power to throw ſome 
lights on a ſubject ſo cloſely connected with the inquiries 
which, for many years, have been my favourite buſineſs 
and amuſement. I therefore collected together my ob- 
fervations and experiments relative to the loſs and reco- 
very of the actions of life, and ſhewed them to a Society 
of which I am a member; who approved of them as new 
and curious, and unanimouſly recommended their being 
ſubmitted to the judgeinent of this learned Body. The 
practice is new, and has furniſhed as yet few important 
and clear facts. If we judge of the queſtion by our ge- 
neral knowledge of the animal œconomy, I am afraid, 
it is ſo imperfectly underſtood, that our reaſoning from it 
alone could not be relied on: nevertheleſs, on a ſubject ſo 
intereſting to humanity, we muſt not be idle; we muſt 


throw out our obſervations, and reaſon as well as we can 
from 


R. Mar. 215 
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from the few data we have, in hopes that the ſubject, 
thus put fairly into the hands of the publick, may in 
time, by their united endeavours, become ne un- 


derſtood. | 
I ſhall conſider an animal, apparently drowned, as not 


dead; but that only a ſuſpenſion of the actions of life has 
taken place. This, probably, is the caſe in the begin- 
ning of all violent deaths, except thoſe cauſed by light- 
ning or electricity, by which abſolute death * be * 


duced inſtantaneouſly. 
How a blow on the ftomach cauſes deach l n 


been able to aſcertain. In all thoſe caſes which have 
fallen under my obſervation, the concomitant circum- 
ſtances have been ſuch as alſo attend death cauſed. by 
electricity; vis. a total and inftantaneous privation of 
ſenſe and motion without convulſions, and conſequently 
without any ſucceeding rigor of muſcles, totally dificring 
in theſe circumſtances from death, where the perſon is 
ſtruck ſenſeleſs by any injury done to the brain. I ſhould 
conſider the ſituation of a perſon drowned to be fimilar 
to that of a perſon in a trance. In both the action of 
life is ſuſpended, without the power being deſtroyed; but 
am inclined to believe, that a greater proportion of per- 
ſons recover from trances than from drowning; becauſe a 
trance is the natural effect of a diſpoſition in the perſon 
to have the action of life ſuſpended for a time; but 
drowning being produced by violence, the fufpenfion will 
more frequently laſt for ever, unleſs the power of lite is 


male to action by ſome applications of art. That 1 
1112 may 


J 


as; 
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may more fully explain my ideas upon this ſubject, it 
will be neceffary to ſtate ſome propoſitions. | 
Firſt, that fo long as the animal retains the Powers, 

though deprived of the action, of life, the cauſe of that 
privation may frequently be removed; but, when the 
powers of life are deſtroyed, the action ceaſes to be re- 
-coverable. Secondly,. it is neceflary to mention that ! 

- conſider part of the living principle as inherent in the 
blood . The laſt propoſition I have to eſtabliſh is, that 

the ſtomach ſympathizes with every part of an animal, 

and that every part ſympathizes with the ſtomach; there- 
fore, whatever acts upon the ſtomach as a cordial, or 
rouſes its natural and healthy actions, and whatever af- 
fects it, ſo as to produce debility, has an immediate effect 
upon every part of the body. This ſympathy is ſtrongeſt 
with the vital parts. Beſides this univerſal fympathy 
between the ſtomach and all parts of the body, there are 
peculiar ſympathies; for inſtance, the heart ſympathizes 
immediately with the lungs. If any thing is received 
into the lungs, which is a poiſon to animal life, ſuch as the 
volatile part in the burning of charcoal, volatile vitriolic 
acid, and many other well known ſubſtances, the motion 
of the heart immediately ceaſes, much ſooner than if the 
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(a) That the living principle is inherent in the blood, is a doctrine which 
the nature of this paper will not allow me at preſent to diſcuſs; thus much, 
however, it may be proper to ſay, that it is founded on the reſults of many 
experiments. But it may be thought neceſſary here, to give a definition of what 
I call the living principle: fo far as I have uſed that term in this paper, I mean, 
to expreſs that principle which preſerves the body from diſſolution with or 
without action, and is the cauſe of all its actions. 
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trachea had been tied; and from experiments it appears, 

that any thing ſalutary to life, applied to the lungs, will 
reſtore the heart's action after it has been at reſt ſome 
time. 

7 mall divide violent deaths into 4 kinds. Firſt, 
where only a ſtop is put to the action of life in the ani- 
mal; not, however, by any irreparable injury to a vital 
part. If this action is not reſtored in a certain time, it 

will be irrecoverably loſt. The length of that time. is 
ſubject to conſiderable variation; which probably de- 
pends on circumſtances, we are at preſent unacquainted 
with. The ſecond is, where an injury 1s done to a yital 
part: as, by taking away blood till the powers of action 
are loſt, by a wound or preſſure on the brain or ſpinal 
marrow; notwithſtanding which, there remains ſuffi- 
cient life in the ſolids, if actions could be reſtored to the 
vital parts. The third is, where abſolute death in- 

ſtantly takes place in every part, which 1s often the caſe 
in ſtrokes of lightning; in the common method of kill- 
ing eels, by throwing them on ſome hard fubſtance, in 
ſuch manner as that the whote length of the animal ſhall | 
receive the ſhock at the ſame inſtant; and, as I believe, 
by a blow on the ſtomach; in all which caſes the muſ- 


cles remain flexible (0), 


(5) On the ether 1 when an eel is killed by chopping it into a number 
of pieces, the powers of life are by thoſe means rouſed into action; and, as every 
part dies in that active ſtate, every part is found ſtiff after death. This explains 
the cuſtom of cutting fiſh into pieces while yet alive, in order to make them 


hard » uſually known by the name of 2 | 
Nor 
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of violent death drowning comes under? I think, it | 


comes under the firſt; and upon that ground I ſhall con- 
1 the ſubject. 
The loſs of motion in drowning ſeems to ariſe from 
the loſs of reſpiration, and the immediate effects which 


this has upon the other vital motions of the animal; at - 


leaft, this privation of breathing appears to be the firſt 
cauſe of the heart's motion ceaſing; therefore, moſt pro- 
bably, the reſtoration of breathing is all that is neceſſary 
to reſtore the heart's motion: for if a ſufficiency of life 
{till exifts to produce that effect, we may ſuppoſe every 
part equally ready to move the very inſtant in which the 
action of the heart takes place, their actions depending 
ſo much upon it. What makes it very probable, that 
the principal effect depends upon air being thrown into 
the hangs, is, that children in the birth, when too much 
time has been ſpent after the loſs of that life which is pe- 
culiar to the fetus, loſe altogether the diſpoſition for the 
new life. In ſuch caſes there is a total ſuſpenſion of the 
actions of life, the child remains to all appearance dead, 
and would die, if air were not thrown into its lungs, and 
the firſt principle of action by theſe means reſtored. To 
put this in a ſtill clearer light, I will give the reſult of 
ſome experiments which I made, in the your: 175 5, upon 
a dog. 

3 of 1 bellows were provided, Ge 
in ſuch a manner as by one action to throw freſh air into 


the lungs, and by another to ſuck out again the air which 
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Bad been thrown in by the former, without mixing them 
together. The muzzle of theſe bellows was fixed into 
the trachea of a dog, and by working them he was kept 
perfectly alive. While this artificial breathing was 
going on, I took off the fernum of the dog, and ex- 
poſed the lungs and heart; the heart continued to act 
as before, only the frequency of its action was conſi- 
lerably increaſed. I then ſtopped the motion of 
the bellows, and the heart became gradually weaker, 
and leſs frequent in its contraction, till it left off mov- 
ing altogether: by renewing my operation, the heart 
began again to move, at firſt very faintly, and with 
longer intermiſſions; but, by continuing the artificial 
breathing, the motion of the heart became again as fre- 
quent and as ſtrong as before. This proceſs I repeated 
upon the ſame dog ten times, ſometimes ſtopping for 
five, eight, or ten minutes. I obſerved, that, every time: 
left off working the bellows, the heart became ex- 
tremely turgid with blood, and the blood in the left fide: - 
became as dark as that in the right; which was not the 
caſe when the bellows were working. Theſe ſitua- 
tions of the animal appear to me exactly ſimilar to- 
downing. 

The loſs of life in drowned people has been accounted 
lor, by ſuppoſing that the blood, damaged by want of the 
action of the air in reſpiration, is ſent, in that vitiated 
ſtate, to the brain and other vital parts; by which means 
the nerves loſe their effect upon the heart, and the heart 
n conſequence its motion. This, however, I am fully. 


convinced is falſe: firſt, from the experiments on the 
dog, 
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puſhed forward, "without any Ul effect being produced; 
and next, from the oder of drowned perſons, and 
ftill-born children, which, under thoſe circumſtances, 
never could happen, unleſs a change of the blood could 
take place in the brain, prior to the reſtoration of the 
heart's motion: therefore, the heart's motion m uſt de- 
pend immediately upon the application of fuch air to the 
lungs, and not upon the effects which air has upon the 
blood, and which that blood has upon the vital parts, 
Theſe are only ſecondary operations in the animal ceco- 
nomy. 
— frequently happens in the caſe of drowithe. that 
alſiſtance cannot be procured till a conſiderable time aſter 
the accident; every moment of which delay renders reco- 
| very more precarious, the chances of which are not only 
diminiſhed in the parts where the firſt powers of action 
principally reſide, but alſo in every other part of the body. 

In offerin g my ſentiments on the method of treating 
people who are apparently drowned, I ſhall lay before 
you, firſt, what I would recommend to have done; {- 
condly, what I would wiſh might be avoided. 

When aſſiſtance is called in, ſoon after the immerſion, 
perh aps blowing air into the lungs may be ſufficient to 
effect a recovery 0. But if a conſiderable time, ſuch. as 


3 8 the dephlogiſticated air, deſcribed by Dr. PRIESTLEY, N 
prove more efficacious than common air, It is may procured, and may be 


preſeryed in bottles or bladders, 
>< 
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vil k Gereke, be proper to apply ſtimulatin g medicines, 
ſuch as the vapour of volatile alkali, mixed with the air; 
which may eaſily be done, by holding ſpirits of-harts- 
horn in a cup under the receiver of the bellows. 1 would 
adviſe the air and volatile alkali to be thrown in by the 
noſe, if by both noftrils ſo much the better, as we know, 
that applications of this kind to the olfactory nerves 
rouſe the living principle, and put the muſcles of reſpi- 
ration into action, while ſome applications to the mouth 
rather depreſs than rouſe, by producing ſickneſs. If 
during this operation the larynx be gently preſſed againſt 
the D and ſpine, it will prevent the ſtomach and 
inteſtines being too much diſtended by the air, and leave 
room for the app lication of more effectual Aimuli to thoſe 
parts. This rente, however, muſt be conducted with 
judgement and caution, ſo that the trachea and the aper- 
ture into the Jarynx may both be left perfectly free. 
While this buſineſs is going on, an aſſiſtant ſhould 
prepare bed-Cloaths S, carefully brou 1ght to the proper 
degree of heat. *' T confider heat as congenial with the 
ling principle; increaſing the neceſſity of action i it in- 
creaſes action; cold, on the other hand, leſſens the ne- 


ceſſity, and of courſe the action is diminiſhed; to a due 


proportion of 1 reg the ning e owes 
its vigour. ro 
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420 1. HUNTER's Propoſal. | 
From obſervations and experiments it appears to he 

a law of nature in animal bodies, that the degree of heat 
ſhould bear a proportion to the quantity of life; as life 
is weakened, this proportion requires great accuracy, 
while greater powers of life allo it greater latitudes, 
Il was led to make theſe obſervations by attending to 
perſons who are froſt-bitten; the effect of cold, in this 
inſtance, is that of leſſening the living principle. The 
powers of action remain as perfect as ever, and heat is 
the only thing wanting to put theſe powers into action; 
yet this heat muſt at firſt be gradually applied, and pro- 
portioned to the quantity of the living principle; but, as 
bfe increaſes, you may increaſe the degree of heat. If 
this method is not obſerved, and too great a degree of 
heat is at firſt applied, the perſon or part loſes entirely 
the living principle, and mortification enſues. This pro- 
ceſs invariably takes place with regard to men. The 
_ ſame thing, I am. convinced, happens to other animals. 
If an eel, for inſtance, is expoſed to a degree. of cold, 
ſufficiently intenſe to benumb him till the remainder. of 
life in him is ſcarcely perceptible, keep him ſtill in a cold 
of about 40, and this ſmall quantity of life will remain 
for a conſiderable time without diminution or increaſe; 
but, if he is put into about 60, the animal will at firſt 
ſhew 5 Ggns of returning life, but will die in a few 
minutes. Nor is this circuroaſfance peculiar to the 


(4) It is upon theſe principles that eld airs found of ſo much ſervice to 
people who are much reduced by diſeaſe, as the conflaent ſmall-pax, fevers, & 
dig. diminiſhing heat in proportion to the diminution of lifes... 


minution 
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ainution of Hife by ccd The ſume ph , take 
place irt animals WR_e l n cen much en by 
hunger. * 

If a lizard, or imake, whin 1 goes to its arm 
hiding place, is not ſufficiently fat, the living powers 
become, before the ſeaſon permits it to come out, very 
conſiderably weakened, and perhaps ſo much as not to 
be again reſtored. If thoſe animals, in ſuch a ſtate, are 
expoſed to the Suns rays, or placed in any ſituation which, 
by its warmth, would give vigour to thoſe of the ſame 
kind, which are poſſeſſed of a larger ſhare of life, they 
will immediately ſnew ſigns of increaſed life, but quickly 
ſink under the experiment and die; while others, re- 
duced to the ſame degree of weakneſs, as far as appear- 
ances can-diſcover, will live for many weeks, if kept in a 


degree of cold proportioned to the quantity of life yy 
potfeſs. 


I obferved many years ago, in ſome of the colder parts 
of this iſland, that, when intenſe cold had forced black- 


birds or thruſhes to take ſhelter in out-houſes, any of 
thoſe that had been caught, and from an ill- judged com- 
paſſion expoſed to a' confiderable degree of warmth, died 
very ſoon. The reafon of this 1 did not then conceive; 
but I am now ſatisfied, that it was owing, as in the other 
inſtances, to the degree of heat being increaſed too ſud- 
denly for the proportion of life remaining in the animal. 
From theſe facts it appears, that warmth cauſes a 
greater exertion of the-living powers than cold; and that 
an animal, in a weakly ſtate, may be obliged by it to exert 


n a quantity 
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quantity. of che action of life ſufficient-to W the 
verg-powers themſelves. : % The ſame effects probably 
take place even in perfect health. It appears, from ex- 
periments made in a hot room, which were read to this 
Society, that a perſon in health, expoſed to a great degree 
of heat, found the actions of life accelerated ſo much as 
to iner faintneſs and debility. 

If bed-cloaths are put over the perſon ſo as ſcarce 
to touch him, ſteam of volatile alkali, or of warm bal- 
ſams and effential oils, may be thrown in, ſo as to 
come in contact with many parts of his body. It will 
certainly prove advantageous if the ſame ſteams can be 
conveyed into the ſtomach, as that ſeat of univerſal ſym- 
pathy will by theſe means be rouſed. This may be done 
by a hollow 4ougie and a ſyringe; but this operation 
ſhould be performed with all poſhble nimbleneſs, be- 
.cauſe the inſtrument, by continuing in the mouth, may 
produce ſickneſs, an effect I ſhould chuſe to avoid. Some 
of the ſtimulating ſubſtances, which are of a warm na- 
ture, and have an immediate effect, may be thrown into 
the ſtomach in a fluid ſtate; vis. ſpirits of hartſhorn, 
Peppermint water, juice of horſe-raddiſh; as many others 
alſo, which produce a more laſting Aimulus, as balſams 
and turpentines, ſuch as are found to quicken the pulſe of 
a man in health; but the quantity muſt be ſmall, as they 
have, a tendency to produce ſickneſs. The ſame ſteam 
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au ſubſtances ſhould alſo be thrown up, by. the anus. 


(e) It is upon this princ' iple that parts mortify in conſequence of inflam- 


mation. 
* ne 
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Ine proceſs recommended under the. firſt head of treat- 
ment ſhould ſtill be continued; while that recommended 
under the ſecond is put in practice, as the laſt is only an 
auxiliary to the firſt. The firſt, in many caſes, may ſuc- 
ceed alone; but the ſecond without the firſt muſt, I think, 
always fail in caſes where the powers of life are conſi- 
derably weakened. Motion poſſibly may be of ſervice, 
it may at leaſt be tried; but, as it has leſs effect than any 
other of the uſually preſcribed #177, it ſhould be the 
laſt part of the Proceſs ch. I would recommend the ſame 
care to the operator in re gulating the proportion of every 
one of theſe means as I did before in the application of 
heat; poſſibly every one of them may have the ſame pro- 
perty of deſtroying intirely the feeble action which they 
have excited, if adminiſtered in too great a quantity; 
inſtead, therefore, of increaſing and haftening the ope- 
rations on the firſt ſigns of returning life being obſerved, 
as uſually done, I ſhould. wiſh them to be leſſened, that 
their increaſe afterwards may be graduated, as m as 
poſſible, by the quantity of powers as they ariſe. If 
the heart begins to move, I would leſſen my, application 
of air to the lungs, and with great attention obſerve 
when the muſcles of reſpiration began to act, that, when 
they do, I men leave a great deal to em. I wu by 


05 How far elericity may be of frvice, I know not; bot irmay, mens, 
be tried, when every other method: has failed. I have not mentioned injecting 
ſimulating ſubſtances directiy into the veins, though it might be ſuppoſed a 
proper expedient; becauſe, in looking over my experiments on that ſubject, I 
found none where animal life received increaſe. 
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all means forbid Hleeding, Which, I think; weakens the 
animal principle, and leſſens life itſelf, he rey 
tefſeris both the powers and difpoſitions to action. 
would avoid introducing any thing into the — 
which ordinarily produces 7az/ea or vomiting, as that 
alſo will have a fimilar effect. I would avoid likewife 
throwing any thing in by the anus, which might tend to 
an evacuation that way, as every ſuch evacuation alſo 
tends to leſſen the animal powers; of courſe, I have 
avoided ſpeaking of the fumes of tobacco, which always 
produce ſickneſs or purging, —_—_— as they are 83 
Pede. 
-\ Whoever is appointed by the ſociety for the purpoſes 
of recovering drowned people, ſhould have an affiſtant, 
well acquainted with the methods intended to be Mad 
wed; that, while the one is going on with the firſt and 
moſt fimple methods, the other may be preparing other 
means, ſo that no time may be loft between the opera- 
tions; and the more fo, as the firſt will, in all cafes, affift 
the ſecond, and both together may often be attended with 
ſacceſs, though each ſeparately might have failed. 
A proper apparatus alſo is as eſſentially neceſſary to 
che inſtitution, a deſcription of which I here annex. 
Firſt, a pair of bellows, ſo contrived with two ſeparate 
cavities, that by opening them, when applied to the 
noſtrils or mouth of a patient, one cavity will be filled 
with the common air, and the other with air ſucked out 
from the lungs, and by ſhutting them again, the com- 


mon air will be thrown into the lungs, and that ſucked 
| 7 out 
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out of the lungs dicharged into the room. The pipe 
of theſe ſhould be flexible, in length a foot or a foot and 
a half, and at leaſt three-eighths of an inch in width; by 
this the artificial breathing may be continued, while the 
other operations, the application of the /iznu/i to the 
ſtomach excepted, are going on, which could not con- 
veniently be done, if the muzzle of the bellows were in- 
troduced into the noſe. The end next the noſe ſhould. 
be double, and applied to both noſtrils. - Secondly, a 
ſyrin ge, with a hollow bozgre, or flexible catheter, of fuf- 
ficient length to go into the ſtomach, and convey any 
ſtimulating matter into it, without affecting the lungs. 
Thirdly, a pair of ſmall bellows, ſuch as are Dun 
uſed in throwing fumes of tobacco up the axus.-  : | 

I ſhall conclude this paper by prapoling, that all, who ö 
are employed in this practice, be particularly required to 
keep accurate journals of the means uſed, and the de- 
grees of ſucceſs attending them; whence we may be fur · 
niſhed with facts ſufficient to enable us to draw conchas- 


ſions, on which a certain practice may bencaſtar be * 
* | {3-21 
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al menns forbid bleeding, Which, I think, welketis the 
animal principle, and leffens life itſelf, conſequently 
leſſenis both the powers and difpoſitions to action. 
would avoid introducing any thing into the ſtotnach, 
which ordinarily produces naisſea or vorniting; as that 

alſo will have a fimilar effect, I would avoid likewife 
throwing any thing in by the anus, which might tend to 
an evacuation that way, as every ſuch evacuation alſo 
tends to leflen the animal powers; of courſe, I have 
avoided ſpeaking of the fumes of tobacco, which always 

produce ſickneſs or purging, according as they are ap- 
—— 2 
noever is appointed by the ſociety for the purpoſes 
of recovering drowned people, ſhould have an aſſiſtant, 
well acquainted with the methods intended to be made 
we off; that, while the one is going on with the firſt and 
moſt fimple methods, the other may be preparing other 
means, ſo that no time may be loft between the opera- 
tions; and the more fo, as the firſt will, in all cafes, aſſiſt 
the ſecond, and both together may often be attended with 
ſucceſt, though each ſeparately might have failed. 

A proper apparatus alſo is as eſſentially neceffary to 
the inftitution, a deſcription of which I here annex. 
Firſt, a pair of bellows, ſo contrived with two ſeparate 
cavities, that by opening them, when applied to the 
noſtrils or mouth of a patient, one cavity will be filled 
with the common air, and the other with air ſucked out 
from the lungs, and by ſhutting them again, the com- 
mon air will be thrown into the lungs, and that ſucked 
N 7 Out 


out of the lungs dicharged into the room. Ihe pipe 
of theſe ſhould be flexible, in length a foot or a foot and 
a half, and at leaſt three-eighths of an inch in width; by 
this the artificial breathing may be continued, while the 
other operations, the application of the imuli to the 
ſtomach excepted, are going on, which could not con- 
veniently be done, if the muzzle of the bellows were in- 
troduced into the noſe. The end next the noſe ſhould. 
be double, and applied to both noſtrils. Secondly, a 
ſyringe, with a hollow Son ie, or flexible catbeter, of fuf- 
ficient length to go into the ſtomach, and convey any 
ſtimulating matter into it, without affecting the lungs. 
Thirdly, a pair of ſmall bellows, ſuch as are WT 
uſed in throwing fumes of tobacco up the axus..  : | 

I ſhall conclude this paper by propoſing, that all, ag 
are employed in this practice, be particularly required tao 
keep accurate journals of the means uſed, and the de- 
grees of ſucceſs attending them; whence we may be fur- 
niſhed with facts ſufficient to enable us to draw conclu- 


lions, on which a certain practice may hereafter. be * 
bliſhed. i 4 | 
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N compliance with your _ and in dif- 
charge of the promile I made to you, when 

I bad la the pleafure of ſeeing you in Oxford, T tranſmit 
to you, the cafe of JAMEs LANGFORD, the unfortunate lad 
after whoſe welfare you were pleaſed, out of your great 
Hürnatiity, often to enquire. If any hints may be 
drawn from this narrative, that may prove uſeful 
to ce young Practitioner, it will not fail to give mt 
much pleaſure; if not, I ſhall always think that time has 
been Well beftowed which has been employed in exe- 
&iting your command. Should the account I have given 
of this” ſingular caſe prove worthy the notice of your 
— uy; I ſhall eſteem it as my rome honour. 
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"had cent o⸗ JAMES LANGFORDe». 
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- IN th&evenitig of the 26 of september, 17755 1 
was called, in great haſte, to JAMES LANGFORD, a young 


man in the twenty-firſt year of his age, who had been 
maliciouſly ſtabbed, with a knife, in the left fide of his 
belly. The wound was between two and three inches in 
length, running from the left os i/;u9m obliquely upwards 
towards the navel. I found him lying on the floor, wel- 
tering,in His, blood, with a large portion of his inteſtines 
forced through the wound; and I learnt, from the un- 
happy youth, himſelf, that, as ſoon as the wound was 
inflicted, the bowels began to appear; and, by the time 
I got to, him, which could not exceed ten minutes, I 
verily believe, that the full half of the inteſtinal tube 
was protruded through the opening. This I attributed, 
in ſome. meaſure, to the fulneſs of the ſtomach; for, im- 
mediately before the accident happened, he had «lp a 
very hearty. ſupper. The wound at firſt bled freely; but 
the hæmorrhage was ſoon reſtrained by the preſſure 
of the prolapſed inteſtines, which were, to a great degree, 
diſtended with air; and from this circumſtance I was 
flattered with the beſt hopes that they had eſcaped the 
affaflin's knife; but, to my great diſappointment, it proved 

otherwiſe, as will appear moſt evidently from the ſe- 
quel of this narrative. Examining his pulſe, 1 found it 
(a) He is a journeyman book-binder, and lives with Mr, ALEXANDER 


THOMP$ON, in Oxford. f 
Vo I. LXVI. LTH Was. 
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HE labotirec un 
Jy ety, and about rhef ae 
e Sy of Nagre reeahle ne 3 
8 the, whole Wis b, leg, and foot, of the fide Woundedę 
and acquainted i me, 285 he dropped on the Aber in — 
iequence.« of the inability of the limb to füpport him, and 
not from, any faintriels, | as, might Have been Teaſoriably 
expeced, 7 7 the loſs of blood, or through it, 16 
which, indeed, he! feemed an utter ftrar ger. 'T ördered 
Bine to be conveyed to his bed ih a Horizorital® poſture, 
leſt the raiſing of the body might eficourage a farther 
deſcent o f the parts which ſtill remained in the abdomen; 
and a fe qmentatian of po ort wine with warm water to be got 
ready, immediately , out of which'a doubleflannd ſhould 
bg. rung, and, applied Arestiy — the Prolapſed in- 
| es; and renewed c occaſionally, Yrevent chem From 
E in too dry, as well as to Phe, as Much as poſfi- 
Ne, their natural heat. The reduction of che diſ- 
Placed, bowels was begun with taying the patients legs 
er an, afſiſtants 8 ſhoulders, who was deſired" to kneet 
upon the bed for that purpoſe, with lis b back towards 
ham, and then the legs were brought forward as far as tu 
the hams, By this means the lower parts of the body 
were ele xated, and, in conſequence, the weight of the 
bowels falling - * towards the cheſt, cburter- 
ated their further protruſie on. While the patient conti 
nued in this poſition, I endeavoured, with my bands, to 


force the guts back into their proper Place; but ſoon 
| + 5 found, 
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ceſſary ; and not; thinkin it Prudent to ” employ ' any 
of the, by-ſtanders in, ſo hazardous 4 taſk, "Teſt by 
their inexperience. they might 
too roughly, I ſent for two of my fellow-labourers in 


S 


the care of, the Radcliffe Infirmary, to my aſſiſtance. 
As. ſaon as they, came, the. reduCtion Was again 
tempted; one of us directing that Portion of the bowet 
which was laſt protruded, while the "two others 
made a gentle, regular, and circuthſcribed preffure 
from all ſides towards the opening, But this endeavour 
A Ira convinced us, th at it would be much 
litate the return bf the 
zecelfity of Handl 
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„in 
This. dep Bo e 
contiving TY wound in the fame direction — 
about to. ins ches, the expoſed | bowels Were eafily and 
ned, into the ah,. We then duke 
elges of, the wound together, apd' kept thent” By tlie 
future called HAN gapbia, leaving 8. a proper opening in 
the moſt,depending part of 1 it for the diſcharge or the 
blood or matter Which m ight | be collected! in the cavity; 
And afterwaxds it was drefſed | in the uſual Way, Ightyy 
dang \lpperfcaln yh: an anodyneP Jultice' Over all. 
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prefluee; than my..own hands could 25 WR il e was ne- 


abel the bowels 
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; Pariads, And [Cige-tes, with barley water or 
N to dick; aud the medicines were the ful- 
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etude, — the e had Been thrown up 
according to the direction. He Was exceedingly low; his 
fin felt fill cold and clammy; his- pulſe weak and 
lutt uttering: he complained of frequent chills, and an op- 
prefliye tightneſs of his belly, though the wound Bad 
isch arged confiderably a thin, ſerous humour; which 
ih had wetted the bandage quite through. Nor was the 
tenſion of the abdomen, at this time, ſufficient to ac- 
count for this oppreflive pain he complained of; from 
hence 1 concluded it to be fpaſmodic.' ' The 
dreſſings were removed; and I deſired my ap- 


W to fomefit the york with an infuſion of the 
27 2 emollient 


| 


This ivabout balfan.bour occatianed a very {HP AE 
charge of faces, together with a good deal bf 'bl&od; 
ſome of it congealed into lumps, the reſt fluid. This 


the imminent danger of the lad's fituation, as it was no 
longer to be doubted, but that the bowels were wourided 
in ſome part of them; but what part ſtill remained a 
matter of conjecture. When the clyſter had done be at 


rating, he took this draught ; 


heat proves an aſtringent, on the contrary, a moderate 
and kindly warmth relaxes, and, by promoting a free 
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emaliiemt.flowem for full gur, an 
care that; the ſtupes were 3 1 e 
warmth; often having 3 that Pa ct manner of 


applying them, when an. inflammation was either to be 
reſolved or prevented, was more effectual than wWherl the 

teat has been greater. This obſervation, ? upon a little 
reflection, will be found agreeable to reaſon; for as great 


perſpiration: of the parts to which it is applied, foonher 
effects the end propoſed. The wound was drefſed as 
before, with the addition of two ounces of the ſpecies 
pro calaplaſimate de cymino to the poultice; and as the 
draughts he had taken had not produced any motion of 
the bowels, it was thought proper to inject the Under 


mrinca clyſter, as ſoon as it could be el 17 
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eircuraſtance did not fail to alarm my apprehen! flo of 
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Late this: evening. the fomentation and u * 
again renewed, and directions given, that he ſhould take 
one of the draughts, with manna, oil, &c. as firſt pre · 
ſeribed, at three o'clock in the morning; and to repeat 
them regularly every fourth hour, till they had had their 
deſired effect.. 

: 228th, He had got but little ſleepi in the night, ly 
e had lain ſomething quieter, with hort, but inter- 
rupted ſlumbers intervening. His pulie, and all the other 
ſymptoms, were much in the ſame ſtate as yeſterday, ex- 
cept a general foreneſs of the abdomen; of which, at this 
time, he made great complaint, and more Particular) 
about the wounded part. The whole belly was full and 
tenſe; and, when I ſtruck it with my finger, it returned 
an emplſematoſe ſound. The diſcharge from the wound 
was increaſed; it had ftained the bandage of a deep red 
diſh-brown: colour, and was of a diſagreeable ſmel]. The 
draughts he had taken had not yet moved him; there- 
fore, I defired they might be continued, according to the 
general direction; and that, in caſe any ſtools ſhould 
come off, to put them by, ſeparately, for my inſpection. 
By the time I made my evening viſit, he had had two 
motions; in the firſt, there was a good deal of fluid blood; 


with the laſt, but little, no more than juſt to giveit atinge- 
He 


Waunded Intefting 
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He was evidentiy — by the evacuation; was 2 
and more compoſed; His p pulſe w was Tater Word off, an 
his ſkin warmer. He ſaid, he found himſelf no ns 
that he was not ſo tight, and thought he breathed with 
more freedom. When I came to looſen the Bandage, 
I was greatly furprized to find it daubed all over with the 

diſcharge; but, as ſoon as the dreſſing was removed, 
there was no evidence wanting to affure me, that this 
diſcharge was in part fecal, not only from the colour and 
ſmell of it, but likewiſe from the ſharp pain it had occa- 
fioned in paſſing through the wound. My hopes of this: 
recovery now began to fail me; however, I reſolved to 
perſevere, and act as though was ſure of ſucceſs. After 

dreſſing, he was ordered to take the anodyne draught, 
and to begin again the manna. ne with ol en * 
the morning, 0 7} 

agth, Before L came to viſit him, he nad! had THF 

motion; and the nurfe informed me, that his night had 
been bettex than any of the preceding ones, he having. 
flept, at different times, full three hours. His pulſe was 
ſtronger, but remitting, and his ſkin inclining to perſpire. 
The tongue was foul, and the water clear and pretty high 
coloured. In the ſtool, which had come off this morit+- 
ing, I did not find any blood, or in any he had after - 
wards during the time of his confinement. The wound 
had diſcharged a great deal, and was more inflamed. 
and the edges of it looked thick and ill- natured, and 


were ready to ſeparate from each other. The tenſion af 


the e ſtill kept up, though I did not. PU that ĩt 
5 Had 
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fie itt Ling. — operin; — 
tinued, once in fix hours only, through the courſe of this 
tay which' Kept him ſufficiently open; eons 
was repeated at ten ock this night. 7 157 77: 

©: 3oth, This morning things wore but 4 — 
| pea. His night had been reftleſs, and his head con- 
fuſed, and he talked ſometimes incoherently ; bis pulſe 
was increaſed, though exceedingly irregular, and che 
kin felt hot and dry; he was thirſty, and complained of 
a great tightneſs, particularly about the' region of the 
ſtomach; his countenance was hollow, the eyes being 
funk, with a deadneſs in them not eaſily to be expreſſed. 
The wound bad diſcharged very much, and it was ex- 
tremely offenſive. The edges of it were inverted, much 
| Twollen, and ſeparated from each - other: confiderably 
more than the Gs day. He likewiſe: nn. 


8 red, 12 might haye a ſmall baſon of the — 
mint, with a knob of fine ſugar, got ready for him 28 
ſoon as poſſible, and that he would fip it down. as warm 
as he could. At two o'clock this afternoon he was 
ſeized ſuddenly v with a moſt violent vomiting, and brought 
| up a large quantity of bile. This I the more wondered 

at, as he had never made the leaſt complaint of ſickneſs, | 
or nauſea, from the time of his accident; for every thing 
he had taken had fat eaſy and well upon his ſtomach. 


What he had brought up was of ſo dark a colour, that! 
imagined 
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imagined it was mixed with bloed; but, upon careful 
examination. of it, found I Was miſtaken. .. — the 
vomiting was over, the nurſe gave him alittle more of 
the mint in fuſion; and, ſoon aſter, he fell into a ſound 
ſleep, Which continued more than an hour. In the 
evening he was hot and uneaſy, complaining, of thirſt, 
and a pain in his head; his pulſe was increaſed, and and his 
Akin felt dry. The wound had made a prodigious dif: dit 
charge, which I obſerved always to increaſe, in 1 
tion, as the bowels were more or leſs logſened by the 
medicines he was taking; and, from the violent efforts 
of the abdominal muſcles in the time of his vomiting, 
moſt of the ſtitches in the wound were braken, ſo that 
you might plainly ſee into the cavity of the abdomer- 
After dreſſing the wound, twelve ounces of blood were 
taken from the arm, and the anodyne draught was Auen 
aw <a 17 £57 

Oct. oxſt, I learnt, from the people about [<4 that 
hs arfew- hours, after he had taken the opjaze, he lay 
compoſed; but, ſoon after mid-night, he awaked in great 
hurry and confuſion, complaining of his ſtomach and 
bowels, accompanied with convulſive twitchings of the 
tendons; and that, about five o'clock this morning, he 
brought up another large quantity of bile, which gave 
him great relief; for afterwards he lay perfectly eaſy, 
and got between two and three hours ſleep. At nine 
o'clock,” when I made my morning viſit, I found him 
much refreſhed, and without any kind of complaint. 
His pulſe was full, but much ſteadier than it had been 
Vol. LXVI. Mm m any 


| 1436 | 
any time before; and his ſkin was open!. The water he 
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nad made was turbid; though ſtill high- coloured. The 
wound, indeed, made but an indifferent appearance; the 
edges of it were very ſloughy, particularly the tendons 
of the oblique muſcle, and ſo far receded from each other 
as to make it neceſſary to divide the remaining ſtitches. 
The lower part of the wound, or that next to the /ium, 
was beginning to digeſt, and the inflammation and ten- 
ſion of the. belly to abate. The opening draughts, made 
a little warmer, were continued, which kept the bowels 
conſtantly and gently open. In the evening his pulſe 
was rather increaſed; and I found that, ſome time in the 
afternoon, he had brought up a little more bile, though 
without any previous complaining. After dreſſing, ] 
directed more blood to be drawn, and the "= to be 
repeated. 
2d, The nurſe acquainted me this morning, that 
her patient had had a very quiet night, and had flept | 
many hours without intermiſſion; that he had taken a 
ſufficient quantity of nouriſhment, and that it had fat 
well on his ſtomach. I found him chearful, without any 
complaint, except that of hunger. His pulſe was ſteady, 
his ſkin ſoft and open, his tongue getting cleaner, and 
his water beginning to break. The diſcharge, this morn- 
ing, from the ſore was exceedingly offenſive; and when 
I had taken off the dreffing, I was really aftoniſhed at 
the horrid appearance! The wound was burſt open, 
in ſuch a manner as to aſſume a circular form, and was 


rather more than three inches in the leaſt diameter of 
it. 
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prin to be ſeen but the circumvolutions of the 
{mall guts; and how this amazing breach was to be re- 
ſtored, I could not eaſily conceive. Had any one taken 
a view of the wound at this time, who was unac- 
quainted with the real progreſs of it, he muſt naturally 
have concluded, there had been a great loſs of ſubſtance. 
The patient was dreſſed with thin pledgets of very ſine 
unformed lint, moiſtened with the oil of the flowers of 
the Hypericum luke-warm, laid firſt upon the expoſed 
bowels; afterwards the cavity was filled up lightly with 
the ſame ſort of lint dry; the edges were covered with a 
moderately warm digeſtive, and the whole ſecured with 
the uniting. bandage; which bandage had been ufed 
from the very beginning, to prevent, as much as art 
could prevent, the impending miſchief. 

zd, Appearances this morning were very favourable; - 
be had ſlept well moſt part of the night; his pulſe was 
perfectly quiet, and his {kin moderately open. The water 
was become better coloured, and had made a fair ſepara- 
tion; ſo that, from this time, all ſigns of fever, inflam- 
mation, and pain its concomitant, intirely ceaſed: nor 
did there even ariſe any alarming, or even diſagreeable 
ſymptom afterwards; but every thing went on in an 
ealy, regular way. The wound digeſted kindly, and was 
conitantly dreſſed twice a day, as the quantity, and indeed 
the quality, of the diſcharge from it required. The 
opening medicines were repeated occaſionally, and his 
nights ſecured by a few drops of the Theban tincture. 
M m m 2 EE 


In, the baſe, of this dreadful opening, there was 
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Th x few days, the flotghs bed rd abs 

dominal mufcles ſeparated, and left the fore fo largely 
open, that I coold eafily difcover frorm whence the feeees 
riiade theit e, which was from the middle of that part 
of the cvlon that lies between the left kidney, to which it 
is attached, and the upper part of the ſacrum, w! it 
ermipties itſelf into, and forms the rectum. 
It was exceedingly ſatis factory and pleaſing to obſerve, 
from day to day, the progreſs Nature made in renovating 
this formidable breach, and her mean of accompliſhing 
it; for, after a little time, the ſurface of the inteſtines 
looked florid, and began to pultulate, throwing up fmall 
grains of fleſh from every point. Thefe 2rannles, daily 
iricreafing, united with each other, and after filling up 
the intervals between the circumvolutions of the bowels, 
became. one uniform furface; which furface meeting 
with that of the raw edges of the integuments, they both 
adhered together, and became one continued fore. As 
the wound incarned, the fecal diſcharge leflened daily, 
and about the twenty-ſecond or twerity-third day intirely 
| ceaſed. I now allowed him chicken broth, milk porridge, 
calves-feet jelly, &c. The wound was drefled once a day 
with dry lint only, and in ſeven weeks it was cornpletely 
healed. 
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XXIII. Footy ad of. a Letter ah Mr. FOO Saal, 
Surgenm to the Train of Artillery at Miniorea; to" Sir 
John Pringle, Bart. P. R. F. Dated St. ran, Ag. 


8, 1775. 


R. Apr. 15, 


7 76. ' BE G leave to give you this trouble, and to 


add ſome conjectures, which may be a kind 
of addition to Dr. CLEGHORN's Account of this Hland, 
Ihre near the Glacis, and the artillery men are conftantly 
lodged in the ſquare within the caſtle. A little beyond 
the ſquare is our hoſpital. My attendance at theſe two 
places gives me na more than a ſalutary exerciſe. The 
artificers. in the civil branch of the ordnance, who are 
under my care, live near me in the remains of the town 
of St. Philip. I call them remains, becauſe many of the 
houſes were deftroyed during the late ſiege, and many 
tince; it being determined, that the town mall be re- 
moved to a greater diſtance from the caſtle. A new ſpot 
is accordingly marked out near Engliſn Cove, on the fide 
of the harbour; and barracks for two regiments, together 
with ſome houſes, are already built. The new as well 
the old town are built in a very dry ſituation, on a ſolid 
rock, on which there is not a drop of ſtagnating water, 
nor is there any near the ſurface of the earth ; for the 


water the inhabitants have for ule, is either rain-water 
2 kejt 
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kept in ciſterns, or water drawn cut of wells, from twenty 
to ſixty or more feet i in depth; nor are there any marſhes 
near either ton, or indeed in this part of the iſland. 
The caſtle of St. Philip 4 ſtands, or rather is cut out of 
the ſolid rock, on a promontory, two-thirds of which 
are waſhed by the ſea, and is open to the ſea winds 
from two-thirds of the compaſs. As there is no tide 
there is no. flimy ſhore, which might ſend forth putrid 
vapours at low-water; and if there were a tide, our ſhore 
is one continued rock, on which there is not any pu- 
treſcent ſubſtance. Indeed the rocks are ſo free from 
filth, that after a ſtrong wind has raiſed the ſea- water, 
and carried it into cavities hollowed in the rock by ſtorms, 
it it drys. there into pure white ſalt. 
During the hot weather in July, Auguſt, ond 1 
ber, our unhealthy ſeaſon, the air is daily ventilated, 
either by general winds, which paſs freely over the iſland, 
or by ſea-breezes. The air over the land being, rarefied 
by the reflected rays of the Sun, and by being in contact 
with the heated earth, neceſſarily makes room for the 
cooler and denſer air in contact with the cooler ſea- water. 
Whence, in ſuch a ſituation, ſhall we ſeek for the cauſes 
of tertianas, ſo called here, and ſo much dreaded during 
the hot months? Two cauſes ſeem to offer themſelves; 
one very obvious, the other rather more remote. Ihe 
 Southerly winds are much complained of here, as occa- 
ſioning a general laſſitude, and as bringing with them 
noxious Muvia from Africa; but whoever conſiders the 
diſtance 
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diftance between this iſland and Africa, Will ſcarcely be- 
eve, that the air can carry with it, { far, any other qua- 
lity than the warmth attending the ſeaſsht of the year. 
Gibraltar, nearer Africa, and more Southerly than we-are, 
is not ſubject to fertians, nor are ſome places even in this 
ifland. The cauſes therefore muſt be ſought for on the 
ſpot. In a ſituation, ſuch asI have deſcribed ours to be, you 


may believe, that ſhade and a plentiful ſupply of freſh 


ſucculent culinary plants muſt be very deſirable. ' On fo 
dry a rock, an artificial ſupply of moiſture muſt become 
neceflary, eſpecially in a country where there ſeldom is 
rain from May to October. It is not an eaſy matter to 
keep a due mean in the uſe of whatever experience ſhews 
to be neceſſary. If a little does good, we are apt to con- 
clude, that a great deal will do more good: thus, I think, 
it fares with us in regard to the uſe of water in our gar- 
dens. In order to have a garden, it is neceſſary here to 
have a draw-well. The drawing of water is the labour of 
an aſs; and, as the labour is not hard, the beaſt is kept at 
it pretty conſtantly, and thus plenty of water is drawn 


up. As the water is hard, and is much colder than the 


temperature of the air, it is kept in ciſterns for ſome time, 


expoſed to the Sun, till it acquires the temperature of the 


air, and thus becomes more friendly to vegetation than if 
uſed immediately on being drawn up. Having thus ob- 
tained plenty of water, they beſtow it moſt copiouily on 
their gardens. Suppoſe yourſelf landed at St. Philip's in 
this ſeaſon of the year, on a dry, parched rock, and that 


you were told, that the rock was uniformly the fame all the 
way 
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Veit” utider a neceſſity of 


4 cutent Vegetables, many parts of theſe vegetables, alan 
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rons. Along and near that wall there are many, gardens, 


tee eee 


Gap te Matohyadiftarice of bf anilge, ad, t 

going: 00. Mahan. in i 
evening wu yon expect to be dexenaded.an;this this 
Withtherroalting of frogs all he ap, Fou, went Thi 
Werdlly"ithe Cafe. 'The-gardens-on, each fide the rOad 
are ſo tuch watered, that the frogs; bred in the ciſterns 
which contain the water, ſpread and enjoy thernſelye; 
Arvund, and frequently take up their abode. in trees, 
Ii Mies that even the trees abound much in Watery 
Juices, ſceing the exhalatibns ariſing; from them Yield 
an atmoſphere agreeable to the frogs, Where land i: 
Thtis abundantly watered and cloſely planted, with ſuc- 


As the inſeCts' which feed on them, will be liable to pu- 


venient diſtance af a market, ſo many eee . 
"extititations are formed. 

Let me give an inſtance, to ſhaw; that this un 1 

* bös ttlerely ideal. On the North- ſide of St. Philip's there 

is a road, bounded on the North by a Wall, called the 

8 Pr. Huck muſt remember. it. and the envi- 


c we ſend forth unhealthy vapours; and the effect 
Is, that the houſes on the South- ſide of that xoad, though 
facing the North, and thereby, one would think, the 


"healthier, are called Rotten- row, their unhealthineſ 
being 
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. 
theſe gardens; for houſes ſituatad om the Sqaath-fide f 
the town, though at a little diſtanee, are by much the 
more healthy, though more expoſed to the heat of the 
meridian” Sun. Other inſtances might be quoted; and 


experience has taught us, that it is found to be very pre- 
judicial to health to remain expoſed to the evening dews 


near Mahon or St. Philips, round which theſe Sardens 
chiefly abound, while country peaſants lie in their vine- 
yards whole nights without being hurt, the vines being 
left to nature for a ſupply of moiſture. , ,  ,..,451 
Perhaps it may ſeem, that, while the heat and drought 
of the climate makes this method of gardening neceffary, 
and at the ſame time require a large ſupply. of ſucculent 
vegetables and fruits, theſe ill conſequences muſt be un- 
avoidable. But M. DE CHATEAU-VIEUX, a magiſtrate of 
Geneva, has pointed out a very promiſing remedy, ſug- 
geſted to him by ſome of his on * experiments 
in agricultore. 

The ſecond general cauſe yy tertians was pointed out 
to me by Dr. 'MUnRro, phyſician of this ifland, an inge- 
nious gentleman, and very . of every thing ro- 
lating to his profeffion. 
The rocks of this iſland conſiſt chiefly of two kinds 
of ſtone; one ſo hard that ſcarce any tool can touch it; 
and the other ſo ſoft, that it is eaſily cut into any form. 
It much reſembles the Bath ſtone, and is called Cantoon 
ſtone. The firſt is impervious to any fluid; but the other 
fucks up, or is penetrated by, moiſture, like filtering 
Vo IL. LXVI. Nnn ſtones. 
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Rones . Jof6und, bine years agb, this th be Au 
witly te Bath ſtone. Mr. ALLEN covered his workrnend 
houſes w Hat ſtones brought from the quarry, and cut 
fa proper thickneſs : I mentioned to one of the inha 
bitants, chat their houſes being fo cloſely covered were, 
fuppoſed, very warm; and was ſurprized at being told 
that they were much the reverſe; for that in rainy wes 
ther, the water penetrated through the ſtones; and that 
in froſty weather, the inſide of the roofs were covered 
with ice, whereby their upper rooms were of little uſe to 
them. Theſe different qualities of the ſtones in this 
* are not, perhaps, ſufficiently attended too 
When houſes are built on the hard rock, all within 
this walls is levelled; and on that floor the poorer inha- 
bitants live. As this ſtone takes a greater degree of cold 
than ſubſtances leſs ſolid, and does not ſo ſoon come to 
the temperature of the air; it conſequently cools, and 
attracts to ĩt the moiſture in the air, and retains it long on 
its ſurface. In order to avoid the damp cold feel, if the 
inhabitants can afford to buy a mat, they cover the floor 
with it; under which the wet remaining, induces 2 
Atdegree of putrefaction, which renders the houſes more 
unhealthy, and reduces the inhabitants to a ſtate ready to 
be affected by any diſtemper, eſpecially by the zertian, 
which ſpreads by contagion. As the moiſture remain- 
ing on this ſtone is but temporary, -provided there are 
drains to carry the water off, ĩts bad effects are eaſily pre- 
vented by keeping a fire burning, or by laying. the 
Dane e with — ws with deal- boards. 


When 
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When houſes are built on he ſoft Cantaon ſtone; the 
rain that falls without ſoaks rauch it; and if there are 
no means of carrying it off, it remains in che ſtone, be- 
comes putrid, gradually exhales, and thus becomes 
ware prejudicial to health. I might quote; ſeveral in- 
ſtances of, families dying in conſequence. of ſacho patzid 
moiſture; hut ſhall reſt ſatisfied with one, n 
became an object of general obſer vation. 

At a little diſtance from, and to che Northward of the 
Line- Wall, a lofty building was erected for a houſe af 
entertainment. The people who inhabited it became 
very unhealty; and in a few years ſo much ſo, that tp 
or three Whole families died in it. This houſe, Lam told, 

is built on Cantoon ſtone, the hollows filled with Gan- 
toon rubbiſh, and is ſurrounded by gardens continually 

watered, ſoine of which are higher than the floor of this 
building; by which means the ſtone became the receptacle 
of the waſte water. In order to remedy this inconveniency, 
the floor was taken up, and a ſtench aroſe which the 
workmen could ſcarcely bear, and changed the colour of 
every metallic ſubſtance about them. People were im- 
prefled with ſo ſtrong a prejudice againſt the houſe, that 
it remains uninhabited and an uſeleſs building. The 
ſame has happened in other dwelling-houſes; in which 
the ſame ſtench, and other indications. of a 
were met with, as in the former caſe. 

I can yet, thank God, ſay very little of the deals of 
this country, for we ſtill continue very healthy. I have 
met with two inſtances of how faſt a hold 7ertians take 
Nnn 2 of 
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446 Mr. wats Woronin, Nec. 
of the conſtitution, when the patients have been ſubjec 
to frequent relapſes. Dr.-MUNRO tells me, that an addi. 
tion of Myyrb ij. to Cort. Peru. 5j. is the beſt machcine 
be knows in this caſe. I have tried it in both, with ſeem- 
ing ſucceſs; for we enn ſay nothing certain on that Head 
till tue winter. One of them was much afflited with 
Pains in the lower part of the belly, even after the fever 
had left him. I gave him Calomel. gr. vi. Pubv. Rhei 
gr. xv. in a bolus, and repeated it, at proper intervals, 
Four times. He thinks his preſent health is much owing 
to it; as does my other patient from the ſame medicine. 
1 Have found camel peculiarly beneficial: to Nveral chil- 
dren Who had an Heats n — eſpecially at 
et, M munen ot die bc nee a3 ne 74, 951K 
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l Jeg with EAU you 
an . my obſervations on the tides in Endeavour 


River, on the Eaſt Coaſt of New Holland, in n latitude 
15 2608. 

About 11 O clock in the evening 5 the roth of June 
1770, as we were ſtanding off ſhore, the ſhip ſuddenly 
ſtruck, and ſtuck faſt on a reef of coral rocks, about fix 

leagues from the land. At this time I judged it was 
about high water, and that the tides were taking off, or 
decreaſing, as it was three days paſt the full Moon; two 
circumſtances by no means in our favour. As our efforts 
to heave her off, before the tide fell, proved ineffectual, 
we began to lighten her, by throwing over-board our i 
guns, ballaſt, &c. in hopes of floating her the next high- 
water; but, to our great ſurprize, the tide did not rife 


high enough to accompliſh this by near two feet. We. 
had now no hopes but from the tide at midnight; and thefe 


only founded on a notion, very general indeed among 
teamen,, 


„ at leaſt, a — 
water, Were, wholly covered. was fully ſatisfied with 
155 Fi of the remark, . after getting into the river, 
we remained from the 70D. of 2 all the 


tides, it led me to make the —— obſervations, which 
upon any other leſs important occaſion mi ght have 
eſcaped my notice. 

The times of high- water on the full and change days 
I found to be about a quarter after nine; the evening- 
tide, at the height of the ſpring, to riſe nine feet perpen- 
dicular, the morning-tide ſcarce ſeven; and the low- 
water preceding the higheſt or evening-tide, to fall or 
recede conſiderably lower than the one preceding the 
-morning-tide. This difference in the riſe and fall of the 
tide was uniformly the ſame on each of the three ſprings 
which happened while we lay in the place, and was ap- 
parent for about fix or ſeven days; that is, for about 
three days before and after the full or change of the 
Moon. During the neep, the tide was very inconſi- 


derable, and if there was any difference between the riſe 
f of 
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ſerved; but to che b f may Lecce i bone Was yer 

ceptible.”* Bxcepting two or three. When 
had a land- breeze fo 4 —— Had the 

5b other direction than S. E., which is the Fate as 
part of the coaſt, and from which uarter T Nee the 
flood-tide came. The wind, for th moſt part, blew 4 
briſk gale, and rather ſtronger during the day than the 
night. How far this laſt circumſtance might affect the 
evening - tide, I ſhall not pretend to determine; nor can 1 
aſſign any other cauſe for this difference in the riſe and 
fall of the tide, and therefore muſt leave it to thoſe who 
N this ſubject than, 18 12 


sin, your, &c. i em He 
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XXVII. An. Eaperimentel, Examination of abe Aung 
and Proportion of Mechanic Power necefary 10 be em- 
, - ployed in giving. different Degrees, of VHelacity to Heawy 
& rea a State e VE Mr. — en. 
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Bob the year 168 Sir i844 Nrw 
WH - TON: firſt publiſhed his Principia and, 
a to the language of mathematicians of thoſe 
times defined, that © the quantity of motion is the 
« meaſure of the ſame, ariſing from the velocity and 
© quantity of matter conjointly.” Very ſoon after this 
publication, the truth or propriety of this definition was 
diſputed by certain philoſophers, who contended, that 
the meaſure of the quantity of motion ſhould be eſti- 
mated by taking the quantity of matter and the ſquare 
of the velocity conjointly. There is nothing more 
certain, than that from equal impelling powers, acting 
for equal intervals of time, equal increaſes of velocty 
are acquired by given bodies, when unreſiſted by a me- 
dium; thus gravity cauſes a body, in obeying its impulſe 
during one ſecond of time, to acquire a velocity which 
would carry it uniformly forward, without any addi- 
tional impulſe, at the rate of 32 ft. 2 in. per ſecond; and 


— 


if gravity is ſuffered to act upon it for two ſeconds, it 
3 


will 
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will have, in tliat time, acquired a velotity that would | 
carry it, at an uniform rate, juſt double of the former; 
that is, at the rate of 64 fr. 4 in. per ſecond. Now, if it 
conſequence of this equal increaſe of velocity, in af 
etual increafe of titne, by the continũante t * ſame 
impelling power, we defins that to be à double quantity 
of motion, which is generated in a given quantity of 
matter, by the action of the ſame impelling power for 
z double time; this will be co- incident with Sir is AAc 
xEWTON's definition abovementioned; whereas, intrying 
experiments upon the total effects of bodies in motiofrf, 
it appears, that when a body is put in motion, by what- 
ever cauſe, the impreffion it will make upon an uni- 
formly refiſting medium, or upon uniformly vielding 
ſubſtances, will be as the maſs of matter of the moving 
body, multiplied by the ſquare of its velocity: the quef- 
tion, therefore, properly is, whether thoſe terms, 'the 
quantity of motion, the momenta of bodies in motion; or 
_ forces of bodies in motion, which have generally been 
eſteemed fynonymous, are with the moſt propriety of 
language to be eſteemed equal, double, or triple, Wer 
they have been generated by an equable impulſe, acting 
tor an equal, double, or triple time; or that it ſhould 1 
meaſured by the effects being equal, double, or triple, in 
overcoming; reſiſtances before a body in motion can be 
ſtopped? For, accorditig as thoſe terms are underſtood in 
this or that way, it will neceffarily follow, tliat the n- 
menta of equal bodies will be as the velocities, or as the 
ſquares of the velocities reſpectively; it being certain, 
Vo L. LXVI. Ooo that, 


n 2 
n 3 


term quantity of motion, by paying a proper regard to 


. 


things are rightly underſtood, either upon the old or 


When the velocity of the water is doubled, 
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thatgwhitbeves we take for the proper defifiition of the 


we collateral circumſtances that attend the application of 
iu, the ſame concluſion, in point of computation, will re- 
fult 1: fhonld not, therefore, have thought'it worth 
while to trouble the Society upon this ſubject, had I not 
found, that not only myſelf and other practical artiſts, 
but alſo ſome of the moſt approved writers, had been 
liable to fall into errors, in applying theſe doctrines to 
practical mechanics, by ſometimes forgetting or neg- 
lecting the due regard which ought to be had to theſe 
collateral / circumſtances. Some of theſe errors are not 
only very canſiderable in themſelves, but alſo of great 
eonſeguence to the public, as they tend greatly to miflead 
che practical artiſt in works that occur daily, and which 
often. require very great ſums of money in their exe 
Cution. 2 Iſhall mention the followin 8 inſtances. 
10 DESAGULIERS;iin his ſecond volume of Eper men 
Philoſophy, treating upon the queſtion! concerning the 
forces of bodies in motion, after taking much pains to 
ſnew that the diſpute, which had then ſubſiſted fifty 
Years, was. a diſpute about the meaning of words; and 
that the ſame concluſion will be brought out, when. 


new. opinion, as he diſtinguiſnes them; among other 
things, tells us, that the old and new opinion may be 
eaſily reconciled in this inſtance: that the wheel of an 
underſhot water - mill is capable of doing quadruple work 
inſtead of 
117419 174 | double 
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anne WIA WI; bees uh (the adjurage hehng ce 

« ſame), ſays he, we find; that as ite water's velocity: is 
f double, there are twice the number ofpattictes>of 
« water that iſſue ut, and therefore the ladle-boatd di 
« ſtruck by twice the matter, Which matter mobbing with 
6 twice the velocity that it had in the firſt: caſe; the 
60 « whole effect muſt be quadruple, though the inſtan- 
0  tanequs ſtroke of each particle is increafed only in a 


« ſimple proportion of the velocity.“ See _ . eyed 
ations,on. lecture 6th, p. 92. LC ICOEIC 
Again, in the ſame volume, lecture 1 17 p. en hol 
ferring to What went before, he tells us, The know 
« ledge of the foregoing particulars is abſolutely neceſ. 
? ſary for ſetting. an underſhot wheel to work; but the 
® advantage to be reaped from it would be ſtill gueſs. 
« work, and we ſhould be till at a loſs to find out the 
« utmoſt; it can perform, if we had not ar in genious 
* propolition of that excellent mechanic M. vaxEN , of 
7 the Royal Academy of Sciences, who has given us '# 
naximum in this caſe, by ſhewing, that an underſhot 
heel can do the moſt work, when its velocity is equal 
#.to the, third part of the velocity of the water that 
« driyes.1 it, &c. becauſe then two-thirds of the water is 
« employed in driving the wheel with a force propor- 
* tionable to the ſquare of its velocity. If we mul 
* tiply the ſurface of the adjutage or opening by the 
6c height of the water, we ſhall have the column of wa- 
© ter that moves the wheel. The wheel thus moved will 
1 ſuſtain on the oppoſite fide only four-ninths of that 


O 0 O 2 „weight, 


$54 Wee Aland amis Hour. 
rech Thie n Kean it in equilibries but What i 
2. * Can mppe with the velocity ät goes With, will be. but 
onerthird of that weight of equilibrium; that is, 4th; 
+ & of the weight. of the firſt column, bn s-thi 
| utmoſt that, can, be expected.” . 
© The {ame concluſion is likewiſe — by uael Ab- 
25 in art. 907. p. 728. of his Fluxians, where, giving 
the fluxionary deduction of M. PARENT's propoſition, 
he. ſays, * that if A reprefents the weight which would 
yo balance the force of the ſtream, when its velocity is 
x #5 and V repreſents the velocity of the part of the en- 
ine, which i it ſtrikes when the motion of the machine 
? 35 uniform, &c.— the machine will have the greateſt 


«effe&t when v is equal to: ; that is, if the weight that 


ce is s raiſed by the engine be "1efs than the weight which 
«would balance the Power, in the PROTO of 4 to 9, 


L W!? ? - #31 
444 ,, 


and the momentum of the weight is — 55 


Finding that theſe concluſions were far from the 
trath; and ſeeing, from many other circumſtances, that 
the practical theory of makin g water and wind-mills was 
but very imperfectly delivered by any author I had then 
an Cry of conſulting e; in the year 17511 began 
a courſe 


(a) Linon, Architecture Hydraulique, greatly prefers the application of 
water to an underſhot mill, inflead of an overſhot; and attempts to demonſtrate, 
that water applied underſhot will do fix times more execution than the tame 
applied overſhot. See vol I. p. 286. While DESAGULIERS, endeavouring to 
invalidate what had been advanced by BEL1DoR, and greatly preferring an over- 
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» courſe of experitients up thid felt. Tube exþe- 
riments; with the concluſions drawn froth them, ; Have 
already been commiunicated to this Society, WO printed 
them in vol. LI. of their Tranſactions for the Fear 17 59, 

and for this communication I had the honour of receiving 
the annual medal of Sir coDFREY COPLEY, from the 
hands of our very worthy Preſident the late Farl of 
MACCLESFIELD. | 'Thoſe experiments and concluſions 
ſtand uncontroverted, ſo far as I know, to this day; and 
having ſince that time been concerned in directing the 
conſtruction of a great number of mills, which were all 
executed upon the principles deduced from them, I have 
by that means had many opportunities of com Brig the 
effects actually produced with the effects which mighe 
be expected from the calculation; and the agreement, 
[ have always found between theſe two, appears to 


14 * * 


me fully to eſtabliſh the truth of the principles upon 


ſhot to an anderthor, favs, Annee. on lecture 12. vol. Il. p. $32. ar 2. * 
his own experience, a well-made overthot mill ground as much corn in the 
e ſame time with ten times leſs water ;” ſo that betwixt BELIDOR, and ns 
GULIERS here is a difference of no leſs than 60 to 1. e, 
Again, BELIBOx, vol. II. p. 72. ſays, that the center of pravity of ach air 
of a wind- mill ſhould travel in its own cirele with one-third of the velocity ot 


the wind; ſo that, taking the diſtance of this center of gravity from the center 


of motion at 20 feet, as he ſtates it p. 38. art. 849. the circumference will be 
exceeding 126 feet Engliſh meaſure: a wind, therefore, to make the mill go 
twenty turns per minute, which they frequently do with a freſh-wind and all 


their cloth ſpread, would require the wind to move above eighty miles an hour 
a velocity perhaps hardly equalled in the greatelt ſtorms we experience in this 


whack | | 


climate, 
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him ** of Te Nuice remaining the ſame, 0 0 N i 
eight Unties; that is, not as the ſquare but as the cube of 
the velotity; ; and the ſame is inveſtigated concerning t he 
power of the wind arifin g from difference of velocity, 
P. 1 56. being part 3 maxim 4. r 
The conclu ſion in the ſecond example aboremen- 
tiotied, adopted both by DESAGULIERS and MACLAURIN, 
ds not leſs wide of the truth than the foregoing; for if 
that concluſion were true, only 4ths of the, water. ex 
Pendel could be raiſed back again to the heig ht of the 
reſervoir from which it had deſcended, exdutively. 97 all 
kinds of friction, &c. which would make the actual 
quantity raiſed back again till leſs; that is, leſs than 
one-ſeventh of the whole; whereas it appears, from table 
1. P. 1 1 fl. Gf the ſaid volume, that in ſome of the expe- 
riments there related, even upon the ſmall ſcale on which 
they were tried, the work done was equivalent to the 


ratfing back again about one quarter of the water ex- 


pended; and in large works the effect is {till greater, ap- 
proaching towards half, which ſeems to be the limit for 


der underſhot mills, as the whole would be the limit for 
the 
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The velocity a6 of the wheel, which, mw to- 


M. P ARENT 8 determination, adopted by DESAGULIERS: 
ind MACLAURIN, ought to be no more than one-third of 
that of the water, varies at the max mum in the above- 


mentioned experiments of table 1. between one third 


and one half; but in all the caſes there related, in Which 
the moſt work is performed in proportion to the water ex 
pended, and which approach the neareſt to the circum-- 
ſtances of great works, when properly executed, the. 
maximum lies much nearer to one half than one third; 
one half feeming to be the true maximum, if nothing were 
bft by the refiſtance of the air, the ſcattering of the water 
carried up by the wheel, and thrown off by the centri- 
fugal force, &c. all which tend to diminiſh. the effect 
more, at what would be the maximum if theſe did not 
take place, chan they do when the motion is a little. 
flower. 55 
Finding theſe matters, as well as others, to come out: 
in the experiments, ſo very different from the opinions 
and calculations of authors of the firſt reputation, Who, 
reaſoning according to the Newtonian definition, mult, 
have been led into theſe errors from a want of attending ta, 
the proper collateral circumſtances; I thought it very ma- 
terial, eſpecially for the practical. artiſt, that, he ſhould. 
make uſe of a kind of reaſoning in which he ſhould not. 
be ſo liable to miſtakes; in order, therefore, to make this, 
matter perfectly clear to myſelf, nd poſſibly ſo to others, 
I re{olved 


1 5 — Pyro 
1. xeſolved to try a ſet of experiments, from whence i 
might be inferred, what proportion or quantity of me- 
chanical power is expended in giving the ſame body dif- 
ferent degrees of velocity. This ſcheme was put in exe- 
cution in the year 17 59, and the experiments were then | 
ſhewn to ſeveral friends, particularly my very worthy and 
ingenious friend Mr. WILLIAM RUSSELL. 
In my experimental inquiry concerning the powers 
of water and wind before referred to, I have, p. 10g. 
part I. defined what I meant by power, as applied-to 
practical mechanics, that is, what I now call mechanical 
power; which, in terms ſynonymous to thoſe there uſed, 
may be faid to be meaſured by multiplying the weight 
of the body into the perpendicular height from which it 
can deſcend; thus the ſame weight, deſcending from a 
double height, 18 capable of producing a double me- 
chanical effect, and is therefore a double mechanical 
power. A double weight deſcending from the ſame 
height is alſo a double power, becauſe it likewiſe is capa- 
ble of producing a double effect; and a given body, de- 
ſcending through a given perpendicular height, is the 
ſame power as a double body deſcending through halt 
that perpendicular; for, by the intervention of proper 
levers, they will counter-balance one another, conforma- 
bly to the known laws of mechanics, which have never 
been controverted. It muſt, however, be always un- 
derſtood, that the deſcending body, when acting as 4 
meaſure of power, is ſuppoſed to deſcend ſlowly, like the 
weight of a clock or a jack; for, if quickly deſcending, 
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AB is the baſe of the machine placed upon a table. 
Ac is a pillar or ſtandard. 
cD is an arm, upon the extremity of which is fixed a 


© | 


#1 


plate fg, which is here ſeen edge-ways, through which is a 


ſmall hole for receiving a ſmall ſteel pivot e, fixed in the 
top of the upright axis eB; the lower end of this axis 
finiſhes in a conical ſteel point, which * upon a . 
r of hard ſteel poliſhed at 83. 

Ul is a cylinder of white fir, which paſſes throu gn 4 a 
perforation in the axis, and therein fixes; and, im the 
two arms formed thereby, are capable of fliding 
KL two cylindric weights of lead of equal ſize, which 


are capable of being fixed upon any part of the cylindric 
arms, from the axis to their extremities, by means of two 
thin wedges of wood. The two weights, therefore, being 


at equal diftances from the center, and the axis perpen- 
dicular, the whole will be balanced upon the point at B, 
and moveable OR * an enen 11 with 


very little friction. £512 


Upon the upper part of the axis are formed MN, two 
cylindrical barrels, whereof M is double the diameter 
of N; they have a little pin ſtuck into one fide of each 
xt 0; þ. fy el 

Qis a piece capable of lidin g higher or lower, as occa- 
lon requires; and carries | 
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# «Bight phittey of about thres inches diandeter hung 
upon a ſteel axis, and moveable upon tio ſmall pivot. 


The plane of the pulley, however, f is not directed to the 


middle of the upright axis, but a little on one fide, ſo as 
to poirit (at a mean) between the ſurface of the bigger 
barrel and the leſs. 

s is a light ſcale for receiving e and hin by a 


ſmall twine, cord, or line, that paſſes the pulley, and ter- 
minates either upon the bigger barrel or the leſs, as may 
be required; the thding-piece q being moved higher or 
lower for each, that the line, in paſſing from the pulley 


to the barrel, may be nearly horizontal, The end. 


of the line, that is furtheſt from the ſcale, is termi- 


rated by a ſmall loop, which hangs on upon the pin o, or 
the pin p, according as the bigger or the leſſer barrel is to 


N. ow, having wound up a certain number of turns of 
the line upon the barrel, and having placed a weight in 
the ſcale s, it is obvious, that it will cauſe the axis to turn 
round, and give motion to its arms, and to the weights of 
lead placed thereon, which are the heavy bodies to be 


put in motion by the impulſe of the weight in the ſcale; 


and when the line is wound off to the pin, the loop flips 
off, and the fcale then falling down, the weight will ceaſe 
to accelerate the motion of the heavy bodies, and leave 
them revolving, equably forward, with the velocity they 


have acquired, except ſo far as it muſt be gradually leſ- 


ſened by the friction of the machine and reſiſtance of the 


air, which being ſmall, the bodies will revolve ſometime 


before their velocity is apparently diminiſhed. 
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Diameter of 1 the Sünden of lead, or the h 1eavy | 


3 

Length « of ditto, Þ 1,56 

Diameter of the hole therein, 172 
Weight of each cylinder 3 lbs. Avoirdupois. 5 
Greater diſtance of the middle of each body g 

from the center of the axis, * 28 

The ſmaller diftance of ditto, 3592 

10 turns of the ſmaller barrel raiſes theiſcale, Vas 
5 ditto of the bigger ditto, 5,25 


When the bodies are at the ſmaller diftance above ſpe- 
cfied from the axis of rotation, they are then in effect at 
half the greater diſtance from that axis; for, ſince the axis 
itſelf, and the cylindric arms of wood, keep an unvaried 
diſtance from the center of rotation, the bodies them- 
ſelves muſt be moved nearer than half their former 
diſtance, j in order that, compounded with the unvariable 
parts, they may be yirtually at the half diſtance. In 
order to find this half diſtance nearly, I put in an arm of 
the ſame wood, that only went through the axis, without 
extending i in the oppoſite direction; one of the bodies 
being put upon the end of this arm, at the diſtance of 
8,25 inches, the whole machine was inclined till the 
body and arm became a kind of pendulum, and vibrated 


P p p 2 at 


diſtance. The double arm was then put in, and mark 
accordingly, and the bodies being mounted thereon, 


e MOOR en Meobanc Sof. 
at the rate of ga times per minute; and as a pendulum of 
the half length -vibrates quicker in the proportion of 
4x to v2; that is, in the proportion of 92 to x 30'nearly; 


therefore, keeping the ſame inclination of the machine, th 
Weight was moved upon the arm till it made 150 vi 


tions per minute; which was found to be, when it was 
3,92 inches diſtance from the center as above Nate 
which is about =ths of an inch nearer than the h 


[ 


the whole was adjuſted ready for uſe; and with it were 
tried the following experiments, each of which was * 
Peated to many times as to be ly * 


TABLE 
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The 58% in number 3, column 7, was deter- 
mined in fact from 29%, being the time of making 10 
equable revolations, after the weight was dropped off, 
in order to prevent the ſenſible retardation that might 
take place, and affect the obſervation, if continued for 20 


revolutions made ſo ſlowly. 
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I have already defined what I mean by mechanic 


power; but, before I proceed further, it will be necefl 
alſo to define the following terms: F 
Impulſe or Impulſion, | By all which, 1 under- 


Impulſive Force or Power, ſtand the uniform en- 
Impelling Force or Power, I deavour that one 
exerts upon another, in order to make it move; arid that, 


whether it produces or generates motion by thik endes 


your or not; and the quantity of this impelling power 


may be meaſured either by its being a weight of itſelf, 
or by deing counter- balanced by a weight. It may als 
act either immediately upon the body to be moved, ſo 
that if motion is the conſequence, they move with the 
fame velocity; ; and that, either by a ſim ple contact, or by 
being drawn as by a cord, or puſhed as by a ftaff: or it 
may act by the intervention of a lever or other mechanic 
inſtrument, in which the velocity of the body to be 
moved may be very different from the velocity of the 
impelling power or mover; but in comparing them, the 


. 


irapelling powers muſt be reduced according to the pro- 


portional velocities of the mover and moved; or, in levers 


of different lengths, they may be compared by a ſtandard 
length of lever, which is the method taken in the ſubſe- 


quent reaſoning upon the preceding experiments. An 
impelling power, therefore, conſiſting of a double 
weight, or requiring a double weight to counter-balance 


it, when acting with equal levers, is a double impelling 


Tower, or an impelling power of double the intenſity. 
OBSER- 
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OBSERVATIONS AND DEDUCTIONS FROM THE PRECEDING 


* 


ö e d 


N By the Ee experiment it appears, that Mie mn me- 


chanic power employed, conſiſting of 8 ounces in the 
ſcale, deliberately deſcending (by 5 turns of the bigger 


barrel) through a perpendicular ſpace 2 5; inches, will 


repreſent the quantity of mechanic power which cauſes. 
the two heavy bodies, from a ſtate of reſt, to acquire a 
velocity, ſuch as to carry them equably throu gh 20 cir- 
cumferences of their circle of revolution in the ſpace of 
29'; and that the time in which the mechanic power 
produced this effect was 14“ as appears by column 6th. 
And this mechanic power we ſhall expreſs by the num 


ber 202, the product of the number of ounces in the 
ſcale multiplied by the inches i in its perpendicular gelen, 


for 8 x 2842 203. 

2d, By the ſecond experiment, as 10 turns of the 
ſmaller barrel are equal to the ſame perpendicular hei ght, 
as 5 turns of the bigger, it follows, that the ſame me- 
chanic power, vis. 202, acting upon the ſame heayy, 
bodies to accelerate them, produces the very ſame effect 


in generating motion in the bodies as it did before, vis. . 
20 revolutions in 29 the ſmall difference of g of a ſe- 
cond being no more than may reaſonably be attributed to 
the unavoidable errors ariſing from friction of the ma- 
chine, want of perfect accuracy in its meaſures, reſiſtance 
of the air, and imperfections in the obſervations them- 
ſelves, which muſt not only be allowed for in this, but 
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the reſt; but as the impelling power is acting here upon 
a lever of but half the length, and, conſequently, but 
half the intenſity, when referred to the bodies to bs. 
moved, it takes juſt double the time to generate the one 
velocity therein. | 
DEDUCTION. It appears from ith that the aun 
mechanic power is capable of producing the ſame velo- 
city in a given body, whether it is applied ſo as to pro- 
duce it in a greater or a leſſer time; but that the time 
taken to produce a given velocity, by an uniformly con- 
tinued action, is in a ſimple inverſe proportion of the 
intenſity of the impulſive power. 

3dly, The third experiment being made with 2 turns 
of the lefler barrel, the ſame weight in the ſcale of 8 
ounces deſcending only one quarter part of the former 
perpendicular, the mechanic power employed will be 
only one quarter part of the former, vis. 50+; but as 
one quarter part of the mechanic power produces half 
of the former velocity in the heavy bodies; that is, they 
make 20 revolutions in 58”; that is, nearly 10 revolu- 
tions in 29“; we may conclude, in this inſtance, that 
the mechanic power, employed in producing motion, 1s 
as the ſquare of the velocity produced in the ſame body; 
and that the velocity produced 1s as the time that an 
impelling power, of the ſame intenſity, continues to act 
upon it, as appears by the near agreement of numbers 
2 and 3, column 6th. 
Athly, In the fourth experiment, the apparatus is the 
ſame as the firſt, only here the weight! in the ſcale is 32 


ounces; that is, the impelling power is the quadruple of 
the 
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the firſt, and hereby a double velocity is green to the ho- 
dies; for they make 20 revolutions in 14, which is a 
ſmall matter Teſs than half the time taken up in making 
20 revolutions in the firſt experiment. It alſo appears, 
that the velocity acquired is fimply as the impelling 
power compounded with the time of its action; for a 
quadruple impulſion acting for 7” inſtead of 14” gene- 
rates a double velocity, while the mechanic 1 em- 
ployed to generate it is quadruple, for 32 * 2572806. 
and here the mechanic power employed being four 
times greater than the firſt, it holds here alſo, that the 
mechanic power, to be neceſſarily employed, is as the 
ſquare of the velocity to be generated; that is, in the fame 
proportion as turned out in the third experiment, whete 
the mechanic power employed was only a quarter part 
of the firſt. 
5thly, The fifth and fixth experiments were made 
with a mechanic power four times greater than thoſe 
employed in numbers 2 and 3 reſpectively; and fince 
the fame deductions reſult from hence as from rumbers 
2 and 3, they are additional confirmations of the con- 
cluſions drawn from them and from the laſt article. 
bthly, In the ſeventh experiment, the diſpoſition of 
the apparatus is the ſame as number x, only here the 
bodies are placed upon the arms at the half-length; from 
whence it appears, that the ſame mechanic power ſtill 
produces the ſame velocity in the ſame bodies; for though 
20 revolutions were performed in 142% (fee column 7) 
VoL, LXVI. Qqq which 
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bodies in the two caſes is equal. But, by column 6th, 
the t time in which i it was generated is only half; yet, 1 not- 
withſtanding, this will coincide with the former concly- 
lions, if the intenſity of the impelling power is com- 

unded therewith; for, though the barrel was the ſame 
with the ſame number of turns as in number 1, and 
therefore | the lever the ſame, by which the impelling 
power acted, yet, as the bodies, upon which this lever Was 
to act, were placed upon a lever of only half the length 
fr om t the center, the impelling power, acting by the firſt 
lever, would act upon the ſecond with double the inten- 
| ſity, accordin g to the known laws of mechanics; A that i is, 


Tr AT, 


it would 1 require a a double wei ight oppoſing the bodies, t 
| prevent their moving, in order to balance it. An! impul- 
five power, therefore, of double the intenſity, acting for 
| half | the time, produces the ſame effect in generating mo- 
| tion, as an impulſive power, of half the intenſity, acting 
for the whole time. 
7thly, The eighth and ninth experiments afford the 
| ſame deductions and confirmations relative to the ſeventh 
| experiment, that the fifth and ſixth do reſpecting the 
fourth, and that the ſecond and third do reſpecting the 


| firſt; and from the near agreement of the whole, when 
the 
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ht int the ſcale: 1 fay y , from theſe 


agreements, under the very Gtkerert Cate | | powers 
applied, which were varied in the proportion of 1 Ito 1 15 
we may ſafely conclude, that this is the univerſal law 0 

nature, reſpecting the capacities of bodies in motion to 
produce mechanical effects, and the quantity of mechanic 
power neceſſary to be employed to produce or Senerate 
different velocities (the bodies bein g ſu ppoſed nin in 
their quantity of matter); that the mechanic powers 


# df $a | © FO A * 


be expended are as the ſquares of the velocities to be 
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nerated, and vice ver/#; and that the fi mple velociti 
generated afe as the impelling power compoun ded wi with 


or multi iplied by, the time of its action, and vice ver/d. 
We ſhall, perhaps, form a ſtill clearer conception 0 on 


110% J 

the relation between velocities produced, and the quan- 
| . 21 

tities of mechanic power required to produce t them; tos 


gether with the collateral circumſtances attending, 55 


L 13 


which theſe propoſi itions, ſeemingly two, are reconcil ed 
and united, by ſtating the following popular elucidation, 
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which, indeed, was the original idea that OCCUITEC to me 


585 


on conſidering this ſubject; to put which to an experi- 


mental proof gave birth to the foregoing 771 and 
experiments. 

Suppoſe then a large iron ball of 10 feet diameter, 
turned truly ſpherical, and ſet upon an extended plane of 
the ſame metal, and truly level. Now, if a man begins to 
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gets it rolled thrqugh a ſpace of one yard; by this motion, 


at the rate of {ix yards per minute; and ſo on, increaſing. 


the man, in the firſt minute, has moved but one yard 


eee Anke een 


push Atlit, be yil find it wer revfting40/mevion! ac finity 
but, by continuing the impulſe, he willgraqually getitingg 
motion, and having nothing to reſiſt it hut the air, he will, 

continuing his efforts, at length get it to roll almoſt a 
ft as he can run. Suppoſe now, in the firſt minute he 


ding from reſt (ſimilar to what happens to falling 
bodies) it; would continue to roll forward, at the rate af: 
two. yards per minute, without further help; but ſup- 
poſing him to continue his endeavours, at the end of ano 
ther minute he will have given it a velocity capable bf 
carrying it through a ſpace of two yards more, in addition: 
to the former, that is, at the rate of four yards per mi. 
nate ;, and at the end of the third minute, he bas again 
added an equal increaſe of velocity, and made it proceed: 


ts velocity at the rate of two yards in every minute. The 
equal impulſe upon che ball, and generates an equal in- 
creaſe of movement correſpondent to the definition of 
Sir ISAAC NEWTON. But let us ſee what happens beſides: 


from where he ſet out; but he muſt in the ſecond minute 
move two yards more, in order to keep up with the ball; 
and as he exerted an impulſe upon it, ſo as at the end of 
ſecond minute to have given it an additional velocity of 
the two yards, he muſt alſo in this time have gradually 
changed its velocity from the rate of two: yards per mi- 


nute to that of four, and the ſpace, that he will of eonſe- 
quence 


3 
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qiieace have adteH¹HiHeEn obliged” t 56 Kröll Aft 
fecond mitiute, will be acbrding to the — 115 


es of velbciey at the 'Begitihing 4nd end thereoe; 
that is, three'yards in the feeond minute; ſo that being 
one yard from his original place at the beginning of the 
ſecond minute, at the end of it he will have Trhoved the 
ſum of the journies of the firſt and ſecond” minute, that 
is, in the whole four yards from his original place. As 
be has now generated a velocity in the ball of four yatds 
per minute, in the third minute he muſt travel four yards 
to keep up with the ball, and one more in gamer ent the 
equal increment of velocity; ſo that in the third minute, 
he muſt travel five yards to keep up the fame impelting a 
power upon the ball that he did in the firſt minute in * 
travelling one, ſo that theſe five yards in the third mmi-* 
nute, added to the four yards that he had travelled in the 
two preceding minutes, ſets him at the end of the third” 
minute nine yards from whence he ſet out, having t then 
given the ball a velocity capable of carrying it uniformity” 
forward at the rate of fix yards per minute, as before s 
ſtated. We may now leave the further purſuit of theſe 
proportions, and ſee how the account ſtands. He gene- 
rated a velocity of two yards per minute inthe fir ſt m nute, n 
the ſquare of which is four, when he had moved but one 
yard from his place; and he had generated a velocity of ſix 
| Yards per minute, the ſquare of which is thirty-ſix, at the 
end of the third minute, when he had travelled nine 
rards from his place. Now, ſince the ſquare of the ve- 


N generated at the end of the firft minute, is to thar 
OT 
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of the velocity getlerttell at wie end Gf trie tr rh 
as 4. 36, that I, 48 1 : 9 and ſince the ſpates, tows 
Sade bene Wat tö cortifiniinitate theft Wicit ties, att 
d as 119 "it follows, that the ſpaces throu gh which 
(6 man 27 travel, in order to generate theſe velocities 
reſpectively (preſerving the impelling power perfecti⸗ 
equal), muſt be as the ſquares of the velocities that are 
communicated to the ball; for, if the man was to be 
brot ght back again to his original place by a mechanic 
power, equally exerted upon the man equally reſiſting, 
this would be the meaſure of what the man has done in 
order to give motion to the ball. It therefore directiy 
follows, conformably to what has been deduced from the 
Gb. periments, that the mechanic power that muſt of ne- 
ehen be employed i in giving different degrees of velocity 
to tlie ſame body, muſt be as the ſquare of that velocity; 
and if the converſe of this propoſition did not hold, viz, 
that if a body: in motion, in being ſtopped, would not 
prodiice 2 a mechanical effect equal or proportional to the 
ſquare of its velocity, or to the mechanical power em- 
ployed in producing it, the effect would not corref pond 
with its producing cauſe. 
8 Thus the conſequences of generating motion upon a 
level plane exactly correſpond with the generating of 
motion by gravity; vis. that though in two ſeconds of 
time the equal impulſive power of gravity gives twice the 
velocity to a body that it does in one ſecond, yet this col- 
lateral circumſtance attends it, that at the end of the 


double time, in conſequence of the velocity acquired in 
2 the 


Mr. SMEATON-of Mechaptc. Powers * 
the firſt Fuß menen fallen. from where it ſet, 
ward through, f our times the perpendicular; and, there 
| though the velocity is on 7 doubled, Jet four times 
the mechanical power has, been conſumed in producing 
it, as four times the mechanical power muſt be FANNY 
in bringing up the fallen body to its firſt place. 
This then appears to be the foundation, not only. of 
the diſputes that have ariſen, .but of the, miſtakes that 
have been made, i in the application of the different defi- 
nitions of quantity of motion; that while thoſe, that 
have adhered to the definition of Sir is AAc NEWTON, 
have complained of their adverſaries, in not conſidering 
the time in which effects are produced, they themſelves 
have not always taken into the account the ſpace that 
the impelling power is obliged to travel throu gh, i in pio- 
ducing the different degrees of velocity. It ſeems, there- 
fore, that, without taking in the collateral circumſtan 
both of time and ſpace, the terms, quantity of motion, 
momentum, and force of bodies in motion, are abſolutely 
indefinite; and that they cannot be ſo eaſily, diſtinctiy, 
and Feel compared, as by having de * 
the common meaſure, viz. mechanic power. 
From the whole of what has been inveſtigated, it there. 
tore appears, that time, properly ſpeaking, has nothing 
to do with the production of mechanical effects, other- 
wiſe than as, by equally flowing, it becomes a common, 
meaſure; ſo that, whatever mechanical effect is found to 
be produced in a given time, the uni form continuance of 
the action of the ſame mechanical power will, in a double 
time, 
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al power, therefore, properly ſpeaking, is mes 
7 the = of its mechanical effect produced 
e that effect is produced in a greater or a leſſet 
time; thus, having treaſured up 1000 tuns of wag, 
which I can let out upon the over-ſhot wheel of a mill, 
and deſcending through a perpendicular of 20 feet, this 
Power applied to proper mechanic inſtruments, will pro- 
duce a certain effect, that is, it will grind a certain quam 
tity, of « corn; and that, at a certain rate of expending it 
it will grind this corn in an hour. But ſuppoſe the mill 
1 ally. adapted to produce a proportionable effect, by 
plication, of a, greater impulſive. power as with a 

EY Ir if 1 let out. the water twice as faſt upon the 
Et will grind the corn twice. as faſt, ; and both the 
water will be . — and the corn ground in half an 
hour. Here the ſame mechanical effect is produced; 
vis. the grinding a given quantity of corn, by the ſame 
mechanical power, viz. Iooo tuns of water deſcending 
through a given perpendicular of 20 feet, and yet this 
effect is in one caſe produced in half the time of the 
other. What time, therefore, has to do in the bufinels 
is this: let the rate of doing the buſineſs, or producing 
the effect, be what it will, if this rate is uniform, when! 
have found by experiment what is done in a given time, 
then, proceeding at the ſame rate, twice the effect will be 
produced in twice the time, on fuppoſition that I have? 
ſupply of mechanic power to go on with. Thus 1000 
tuns of water, deſcending through 20 feet of perpen- 
ay dicular, 
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dicular, being, as has been mern, a given mec 
— me expend it at what rate! will, 2 
pended, I muſt wait another hour before it be wo 
by the natural flow of a river, or otherwiſe, I can then 
only expehd twelve ſuich quantities of power If 24 
yours; Brit if, While am expendinig 'Yooo tuns in ane 
hour, the ſtream renews me the fine quantity, then I 
can expend 24 fuch quantities of power iti 24 hours; 
that is, I can go on continually at that rate, arid the pro- 
duct or effect will be in proportion to time, which is the 
common meaſure; but the quantity of mechanic power 
ariſing from the flow of the two rivers, compared by 
taking an equal portion of time, is double in the one to 
the other, though each has a mill, that, when going, will 
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N A Lats examination of the methods of MF. 
8 MACHIN and others; for computing t the Pro- 
portions of the diameter of a circle to its circumfere ence; 1 
diſcovered the method which is explained in the Paper 
accompanying this letter. This method you, sin, wilt” 
perceive is very general, and diſcovers many feries which 
are very ft for the abovementioned purpoſe. If you 
think it has ſufficient merit to entitſe it to the honour of 
being offered to the Royal Society, I have taken the 
liberty to inclofe it to you, requeſting the favour of "ou 
page it — from, &c. bo 
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force of fired gun- poder; as they ſeem to lead 
to many important concluſions, I believe I ſhall, i in a 


_ time, have the honour of ſabmitting to your 
pection $2 account of ſome of them, for the like 


"pe hot hs Following paper: A 2 2. D. AUVAZ 
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to the ſimplicity 01 the ſeries by which an 1 0 5 ; found 

from its tangent. For if / denote the agent ag Arc @, 

the radius being 1, then it is well known, that the arc g 

will be 1 wel the infinite ſeries, . 
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where 8 form i is as n as can be deſired. And it is 
evident, that nothing farther is required than to coritfive 
matters ſo, as that the value of the quantity 7 irtthis ſeries 
may be both a fmall and a very ſimple number. Stall, 
that the ſeries may be made to converge ſufficiently faft; 
and fimple, that the ſeveral powers of f may be raled 
by eaſy multiplications, or eaſy diviſions. 
Since the firft diſcovery. of the above Gries, mary 
have uſed it, and that after different methods, for dev 
termining the length of the circumference to a greet 
number of figures. Among theſe were Dr. HALLEY, Mn 
ABRAHAM SHARP, Mr. MACHIN, and others, of our own 
country; and M. DE LAGNY, M. EULER, &c. abruad. Dr. 
HALLEY uſed the arc of 30%, or £th of the circum- 
ference, the tangent of which being by ſubſtituting v 
for inthe above ſeries, and multiplying by 6, the ſemi 
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Hi uſed. to. compute, the ,circuraterence, o many 


kene 88 0 F figures. B By this very ſeries, however, the in- 
| br alan Mr ent computed. the. Le ta 3 
1 laces 9 of hg ME . MACHIN, exten ded.it to 3 and 
M. ox 8 ah by the ſame ſcries, continued, it tg 
8 958 Fu. But although this {exigs, from 
5 che circumference, does ener 
very e ly,.. it is, perhaps, t the beſt aliquot Part of the 
1 n rand 1 which can be uſed, for this purpoſe; fr 
when  fraaller arcs, which. are exact aliquot. parts, axe 
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their Tangent although ſmaller, are ſo mpch moꝶe 
ex; as to render them, on the whole, more qperaſe 


C7 
le application; 2 this Will eafily, appœar, H inſpecting 
— inſtances, that have been given by Mr. GARBINER, 


in his editions of SHERWIN“s Tables. One of me- 
thods is from the arc of 185, the tangent of. which j 9 


VI-2945 Another. is from the arc af : 2 the tangent 


of which 8 1; and a third i tn from the arc Ic "of 185 $'> 
the tangent. of which is 2-4/3. All of Which are ei 
dently too com "ron to afford an cafy application to the 
general ſerie ss nn kph 
In brder to à ſtill farther improvement of the 1 meth 
by the abbve general ſeries, Mr. 'MACHIN, by a very fig: 
17721 and excellent COALTIVABICE, has | greatly reduced the 
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K Aich mis probable Mr. MAGHHN diftoven ered It, 725 55 
Treatiſe on Menfuration; which, I believ ve, Are tl e 1 
two books in Which that method has been EX] 
Fever had ſeen it explained bs oy tin I met 2 
Mr. MASERESs'S bock . the che Ui 8 8 175 
Negative Sign. For though the ſeries Abe e tl 
method were publiſhed by Mr. joxts,” in hi is '$ 2 55 
pamarirum Matheſtos, which was printed in year 
1706, he has given them merely by thenaſelyes, with- 
ont the leaſt Hint of the manner in which the y W were ob. 
timed. The refitleſhews, that the proportion 145 the $22 
meter to the circumference i is equal to that of 1 te to qua- 
druple the ſum of the tw. o ſeries „55 | TE” 4 
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The flower of which converges almoſt thrice as Faſt & 
Dr. HALLEY” 8 raiſed from the tangent of 305. The 5 
of theſe two ſeries converges ſtill a great deal quicker; but 
then the large incompoſite number 239, by the reciprocals 
of the powers of which the ſeries converges, occaſions 
ſuch long, tedious diviſions, as to counter: balance its quick- 
nefs of convergency; ; 1o that the former ſeries is ſummed, 


win x; rather more eaſe than the latter, to the fame num- 
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ſeries beſides this} whith he had rebting 
by — — for the ſame purpoſe; and drawn Eu 
cht fame principle,” But we may conotude/this/ts be the 
Beſt of them al un de dia not \publiſiyaiiy-0ther began 
it. ig 06 tit 21 oo itt halogen & Han AA ridw Io 
I. UVLER | too, in his 1 in Anu Ini. 
Are by 4 'contrivance ſomethirig like Mr. N 
dtſcovers, tliat? anF are the tangents of two ares thy 
faith of which is juſt 453; and that, therefore, the dla 
ter is ich the tirearaference 1 as' T neee the ſam 
of dus tuo ſeries, NT 9 3 e ee &þ4 
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Both which ſeries” converge much faſter thaw Dr. mars 
s, and are yet at the ſame time made to conyerge by: 
the powers. of numbers producing only. ſhort. diviſions; 
that is, diviſions performed in one line, or without writing 


dawn any thing befides the quotients. , WM 
4 | come now to explain my own. method, which, i in- 


Ed, beats Tome little reſemblance to the methods of 
—_— and EULER; but then it is more general, and 
overs, as particular caſes of it, both the ſeries of thoſe 
ntlemen and many others, ſame of which. are ſitter. for 
this purpoſe than theirs aer. 
This method then conſiſts in Gnding out ſuch, coal 
ares, as have for tangents ſome ſmall and ſimple vulgar | 
fractions (che radius being denoted by a), and ſuch alſothat 
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woe raltiple of thaſe arts ſhall differ From. eg 
4% dhe tangent of which is equal to che radius, other 


— arcs; Which alſo, ſhall have tangents qęnqted by 


ober ſuch fanall and fimple vulgar fractions, Fort is ei 
dent, that if ſuch. a ſmall arc can be-foupdy fore, myltiple 


of which has ſuch a propoſed difference from an arc of 


45%then the lengths of theſe two ſmall arcs will be eaſily 


ed from the general ſeries, becauſe of the ſmallneſs 


per multiple of the firſt arc be increaſed, or diminiſhed 


by the other arc, the reſult will be the length of an arc, 
of 45*, or zth of the circumference. And the and ih, 


which I diſcover ſuch arcs 1s thus: : 
Let r, f, denote any two tangents, of 


Hence, if , the tangent of the ſmaller are, be fucceſ- 
fively deriotitd by each of the ſimple fractions 2, 
Nc. the general expreſſion for the tangent of the! 
difference between the arcs will become reſpectivelʒ 


the tangent of the difference of the arcs in known num 
bers, according to the values of 7, ſeverally aſſumed re- 
ffectively. And if, in the firſt place, T be equab to E; thez 
tangent of 45, the foregoing expreſſions will give the 
tangent of an arc, which is equal to the difference ber; 
tween that uf 45 andthe ſſt arc; ar that, of which the 
5 tangent 
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and ſimplicity of their tangents; after which, if the pr 


of which ris U 
greater, and #the lefs; then it is known, that the . 25 | 
of the difference ofthe correſ| ponding arcs is equal tore 
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by any given number, then theſe expreſſions Will give 
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482 . HUTTON n ned 
tangent is ——_ 4 2 sch bee. Then if the 
tangent of this difference, juſt now found, be taken for r, 
the ſame expreſſions will give the tangent of an arc, 
which is equal to the difference between the arc of 45 
and the double of the firſt arc. Again, if for T7 we take 
the tangent of this laſt found difference, then the fore- 
going expreſſions will give the tangent of an arc, equal 
to the difference between that. of 45 and the triple of 
the firſt arc. And again taking this laſt found tangent 
for r, the ſame theorem will produce the tangent of an 
arc equal to che difference between that of 45? and the 
quadruple of the firſt arc; and ſo on, always taking for v 
the tangent laſt found, the ſame expreſſions will give the 
tangent of the difference between the arc of 45 and the 
next greater multiple of the firſt arc; or that, of which 
the ngen was i firſt aſſumed equal to one of the ſmall 
numbers 2, , 5, „ &c. This operation, being continued 
till ſome of the — give ſuch a fit, ſmall, and ſim- 
ple fraction as is required, is then at an end, for we have 
_ found two ſuch ſmall tangents as were required, 
g. the tangent laſt found, and the tangent firſt aſſumed. 
"== follow the ſeveral operations adapted to the ſe- 
veral values of 7. The letters a, b, c, d, &c. denote the 
ſeveral ſucceſſive tangents. 
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Therefore the arc of 45*, or th of the cirvingirezice, b. 
either 
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ether equal to the ſum of the two ares of wh and: 
are the tangents, or 0 the difference between the arc of 
which the tangent: is , and the double of the arc of which 
the tangent is 2; that i is, putting a= the : arc 1 
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And the former of theſe values of a is the oY with” | 
that before mentioned as given by M. EULER; but the 


latter is much better, as the powers ot x5 converge en 
faſter than thoſe of ;. 


 coROL. From double the of theſe values of A 


fuerafting the * the remainder is 
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2. If / be taken wy then the expreſſion 3+, gives, 
. 
a 2 — 
2 
3 = * 
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Here the value of ag: gives the ſame expreſſion for the 
Value of a as the firſt in the foregoing caſe; and the value 
Vol. LXVI. 8 * of 
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Here it is evident, that the value of c== is the fitteſt 
number afforded by this caſe; and from it it appears, 
that the arc of 45 is * to the ſum of the arc of 
which the tangent is , and the triple of the arc of 


which the tangent is 2. 
POR, etl a ls. act 
Or that a= e Bf oy 
1 * 
99 299 55% 9-99 


Which is the beſt theorem that we have yet found, be- 
cauſe that the number 99 reſolves into the two eaſy 


factors g and 11. 


4. Let now ? be taken => =; 
give 
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3 
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Where it is evident, that the laſt number, or-the value 
of 4, is the fitteſt of thoſe produced in this cafe; and from 
which it appears, that the arc of 45 is equal to e dif- 


ference between the arc of which the tangent is. 2395 and 
quadruple the arc of which the tangent is 3. Or that 


+Ex 2 1=———+—__-—+ & 
as 5 * 1 3.5 $.5* 7.5* = 5 C. 
| I I I I 
— — 8 —.— 4 — — — — — * 
235 1 3.237 © 5-239* 7.2355 2 c 


Which is the very theorem that was invented by Mr. 
MACHIN, as we have before mentioned. 
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Neither are any of theſe fit numbers for our purpoſe. 
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Here it is evident, that none of theſe latter caſes aſſord 
my numbers that are fit for this purpoſe. And to try 
any other fractions leſs: than r for the value of 7, does: 
not ſeem likely to anſwer any good purpoſe, eſpecially, as 
the diviſors, after 1 2, become too large to be managed i in: 
the eaſy way of ſhort diviſion in one line. 

By the foregoing means it appears, that we have diſ- 
covered five different forms of the value of a, or- gth of 
the ſemi-circuraference, all of which are very proper 
for readily computing its length; vis. three forms in the 
firſt caſe and its corollary, one in the third caſe, and one 
in the fourth caſe. Of theſe, the firſt and laſt are the: 
ſame as thoſe invented by EULER and+-MACHIN reſpec- 
tively, and the other. three are quite new, as far as I: 
know. 

But another remarkable excellency attending the firſt : 
three of the before mentioned ſeries is, that they are 
capable of being changed into others which not only 
converge ſtill fafter, but in which the converging quan- 
tity ſhall be 26, or ſome multiple or ſub-multiple of it, 
and ſo the powers of it raiſed with the utmoſt eaſe. The 
ſeries, or theorems; here meant are theſe three * 
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8 of theſe be — by means of the 
differential ſeries. in cor. 3. p. 64. of the late Mr. THoM as 
sharsox's Mathematical Differtations, they will —_ 
af theſe. very commodious forms, vis. 
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Where. a, 5 v Kc. denote ons the 3 terms in 


each ſeries. | 

Now it. is evident, that all theſe late Grice! are much 
eaſier than the former ones, to which they reſpectively 
correſpond; for, becauſe of the powers of 19 here con- 
cerned, we have little more to-do than to divide by the 
ſeries of odd numbers 1, 3, 5, 7, 9, &c. 

Of all theſe three. forms the ſecond is the fitteſt for 
computing the required proportion; becauſe that, of the 


two ſeriesꝰ of which it conſiſts, the feverałtermʒs of the one 


cob — @ 
are found if this the like terms of the other; by dividing 


cheſe latter by 10 and its ſeveral ſucceſſide powers 100, 


S 


1000, &c.; that is, the terms of the one conſiſt of th 
ſame figures as the terms of the other, only removed 
a certain number of places farther towards the right, 

in the decuple ſcale of numbers; and the number of 
— by which they muſt be removed, is the ſame 
as the diſtance of each term from the firſt term of the 
ſeries, Vis. in the ſecond term the figures muſt be moved 
one place lower, in the third term two, in the fourth 
term three, &c. ſo that the latter ſeries will conſiſt of 
but about half the number of the terms of the for- 
mer. Thus, then, this method may be ſaid to effect the 
buſineſs by one ſeries only, in which there is little more 
to do, than to divide by the ſeveral numbers 1, 3, 5, 7, 
&c.; for as to the multiplications by the numbers in the 
numerators of the terms, after they become large, they 
are eaſily performed by barely multiplying by the num- 
ber two, and ſubtracting one number from another: for 
ſince every numerator is leſs by two than the double of 
its denominator, if d denote any denominator (excluſive 
ms of the _— of 1 205 then Ge co- efficient of that 


I 


be multiplied; to do "ka therefore, multiply it by two, 
that is double it, and divide that double by the diviſor d, 
and ſubtract the quotient from the ſaid double. 
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By a pretty exact 1 which I have made, of the 
proportion of the trouble or time in computing the cir. 
cumference by this middle form of the value of a, and 
by Mr. Machix's theorem, I have. found, that the com · 
putation by his method requires. about th or 4th more 
time than by mine. And its advantage over any of the 
ſeries invented by EULER or others, is ſtill . more 
conſiderable... > 4646111487 weeong 
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| Liebtning on à Bullock, at Swanborow, in the Pariſh of 
Iford near Lewes, in Suſſex. In ſundry Letteri from 
Mr. James Lambert, Landſcape- Painter ut Lewes;' 
and One from William Green, Eſquire, at Lewes, 7 
William Henly, F. R. S. 


LETTER I. 


FROM MR. LAMBERT. : 


Sept. 13, 1774. 


R. 1770 1 F SHALL now inform you of a very extra- 

I ordinary and ſingular effect of lightning on 
a bullock in this neighbourhood, which happened about 
a fortnight ſince. The bullock is pyed, white and red. 
The lightning, as ſuppoſed, ſtripped off all the white 
hair from his back, but left the red hair without the 
leaſt injury. I have been to ſee the bullock, and have 
made a drawing of it, which I will ſend you as ſoon as I 
can get more particulars from Mr. Rogers, the proprietor; 
for, when I ſaw him, I omitted to aſk him, if the hair 
Was all off (as it now appears) when it was firſt ſeen 
the next morning; and whether any hair was found in 


the field; and if it appeared to be ſinged or not? The 
1 2 bullock 


494 Nr Aecaunt of the 
bullock;does not ſeem to have been hurt; his ſkin Jooks 
fair and well. Mr. R0GERs informs me, that he has had 
two other bullocks ſtruck in the ſame manner; one hf 
ſammer, that was all white, was ftripped of his hair like 
this,. though nat all over his back, but chieſty on his 
Moulders; the other, two years ſince, was, pyed, and 
affected much like the preſent. He thinks, it cannot be 
the effect of any diſeaſe, becauſe the beafts were all in 
goad. health before and after this accident happened He 
is more inclined to think it was the effect of lightning, 
becauſe when. | he has had cattle diſordered, ſo as to make 
heir hair come: o off, he has never obſerved white hair to 
come off more. than red, &c.; but that it has, if party - 
coloured, fallen off promiſcuonſly, and generally in 
patches; ; and alſo by ſlow degrees, and never ſuddenly, as 
in the e caſe of, theſe bullocks. I ſhall be glad. to know 
Je houghts. on this matter, whether, it is @ new cir- 
ſa a to = 7 not; and if you think it nen worth 


attending to. Jam, Sc. „„ n dle ain 
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"HE incloſed account of the effect of lightning ſeems 
>. to me very extraordinary; perhaps, ſuch inſtances 


Day be known to you: however, to be certain whether 
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they are ſo or not, I have troubled you with a a 

of chis caſe; if it ſnould prove to be no oy | 
only have the trouble of reading it. | 
in the evening of Sunday the bent): eighh of Au- 
quit, at this place, there was an appearance of a thunder 
ſtorm, but we heard no report. A gentleman, who was 
riding near the marſhes not far diftant from this town, 
faw two ftrong flathes of lightning, ſeemingly runnitig 
along the ground of the marſh, at about nine of the 
clock in the evening. On Monday morning, when the 
ſervants of Mr. ROGERS, a farmer at Swanborough, in 
me pariſſi of Iford; went into the marſn, to fetch the 
oxen to their work, they found one of them, a fohr-y. ear- 
old ſteer, ſtanding up, to appearance much burnt, and fo 
weak as to be ſcarce able to walk. This was mentioned 
to me about a week after the accident happened; and by 
the deſeription of it, it ſcemed to have been ſtruck with 
lightning in a very uncommon manner. The ox is 6f'a 
red and white colour; the white in large matks, begin: 
ning at the rump-bone, and running, in various direc- 
tions, along both the ſides; the belly is all white, and the 
whole head and horns are white likewiſe. The Iight- 
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ning, with which it muſt have been undoubtedly ſtruck, 


fell on the rump-bone, which is white, and diſtributed 
itſelf along the ſides, in ſuch a manner, as to take off all 
the white hair from the white marks as low as the bottom 
of the ribs, but ſo as to leave a liſt of white hair, abo 
half an inch broad, all round where it joined to the red; 
and not a ſingle hair of the red, that I can perceive, is 

touched. 
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touched. The whole, belly is unhurt, but the end of the 
ſheath of the penis has the hair taken off; it is alſo taken 
off from the deulap; the horns and the curled hair on the 
fqrehead are uninjured, but it ĩs taken off the ſides of the 
face, from the flat part of the jaw- bones, and it is taken 
off from the front of the face in ſtripes. There are a few 
white marks on the ſide and neck, which are furrounded 
With red, and the hair is taken off from them, leaying 
half an inch of white adjoining to the red. I looked 
attentively at the feet and legs, and could not diſcover 
any hair taken from them (they were very dirty) except 
from the joint a little above one of the hoofs, where it 
Was partly off. I have ſent; a. Keteh of one of the ſides 
of the ox, which. will ſerve to illuſtrate what I have aid, 
and is better than any deſcription. | I have coloured, with 
faint, red, thoſe parts which were ſtripped of the hair. 
The farmer anointed the ox with oil for a fortnight ; the 
animal,purged. very much at firſt, and is greatly reduced 
Peri his ſaw it about a . 2805 and it was then 
ee, I am, &c. 925 4 
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LETTER III. 
LAMBERT. 


FROM MR. 


Nov. T5, 1774 
AM hy for the W in ann you this drawing; 


but, as you know the cauſe, I need not ſay any thing 


furher than that I have the happineſs to acquaint you 
that 


oy of Lightning on @ Bullock. 


W. Fe Inc Fr AH WX |; 
that I am now quite recovered 


have endeavoured, as much as poſſible, to get an exact 
ſtate of the matter, having carefully inf} pected the bullock 
twice, accompanied by my nephew and a gentleman at 
my houſe. The creature being, as I obſerved to vou be- 
fore, remarkably gentle, we could examine every part of 
him very minutely. You will ſee by the drawing, that” 
the white hair was all ſtripped off from his back and 
down the ſides, as low as the greateſt diameter of his 
body, alſo from the top of the noſe, the upper part of 
both cheeks; and over the eyes, leaving the ſkin quite 


97 
rom my Ulneſs. 1 habe 


not had an opPOrtumty of ſeeing! Mr.'6iz#v, theref6te' 
28 tell how his account may agree with mine; but 1 


bare; but below thoſe places, under the belly, gullet, the 


under parts of the cheeks, the legs, and ring of white in the 
tail, together with an edge of white at the parting of the 
red and white hair, all remained without the leaſt in Fury. 


we were the more particular in examining the legs, on 
account of your mentioning that Mr. GREEN had 


ſerved traces of the ſtroke down them to the ground, " 


4 


which, I think, he muſt be miſtaken; for, both the times 


when we ſaw the bullock, his legs were quite clean down 
to the hoofs, and the hair ſeemed to be in a pertect ſtate. 
f the legs had been at all affected, I think, it could not 
have eſcaped our notice in two examinations; and there 
being no marks of lightning on them, inclines me to 
think, that the bullock was lying down at the time, and 
if fo, you will readily account for the under parts not be- 


ing touched. The lightning being conducted by the white 
hair, 


| 


. vi e EA) 

base fran .ihe. 00 ok ide | 2 5 down ro the tides bits, cle 
to, the ground, at 748 Place. where th . white hair 1 
left entire; but there is one remarkable " Eircum- 
ſtance, VIS. though all the white hair on. the. upper 
parts was taken away, as beforementioned, yet the tuk 
of white hair on the forehead never received any hurt 
at all. 1 have converſed with ſeveral farmers, 8c. in 
hopes of getting ſome information relative to.thoſe niat- 
ters, but can meet with nothing perfectiy atis factory. 
The beſt account I have been able to 6btain'is from my 
neig hbour Mr. Toorn, a farner and bullsck-leach. He 
827 me, that this circumſtance is not new to him; that 
he has ſeen a great many pyed bullocks ſtruck by light- 
ning in the ſame manner as this, both in his fathers 
time (his father being of the fame trade) and fince; 
and that the texture of the ſkin under the white hair 
was always deftroyed, though looking fair at firſt; and, 
after a while, it became fore, throwing out putrid matter 
in puſtules; like the ſmall pox with us, which in time falls 
off, when the hair grows again as before; and that the 
bullocks 1 receive no further injury. In this ſtate I found 
Mr. roGERs's bullock, the ſecond time I ſaw it, which 
was about a month after the firſt viſit; ſome of the ſcabs 
were then dropping off, and the hair was coming on 
afreſh. I aſked Mr. TooTH, whether he could recollect 
among thoſe bullocks which he, or his father, had feen 
ſtruck dead by lightning, any that were white or pyed: 
But in this he could not ſatisfy me; if he could, I think, 
it would have thrown ſome light on the ſubject. [ 
2 remember 


5 


en on 4 „ Bulbel. 
breing, e * Ab * 4 


ell, that all the cattle that I hap 
Zn, WHICH W ed by lightning, Were eitkier black 
brown, or oy Abbo any white at all in them. Imuſt 
obſerve to you, that this bullock is both marked ahd' 
affected by the Kang exactly alike on "both ſides. 12: 


* "$346 2 5 
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remember 
i148; 


Pre I am, cc. 
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HAI N G Do E with theſe letters, by Fr 
tlemen of.the Kricteſt \ veracity, and likewiſe parti culatly L 
curious in their enquiries, I have not the leaſt $474 to 
entertain a doubt of the facts they communicate; and as | 
they may, perhaps, be productive of ſome 1 important dil- | 
coveries, reſpecting. the different colours of bodies as S ; 
conductors of electricity, I imagined, that it would not bf 
improper to lay them before the members of the Royal 
Society. 

To the preceding paper I would beg leave to add the 
following queries: 

iſt, Are not the dark- coloured hairs fra ger in their 
texture than the white or light-coloured oneare. 

2dly, If the dark-coloured hairs are the ſtrongeſt, m may 
not this be owing to their being more deeply rooted, and ; 
partaking more largely of that nutritive matter which 
produces and ſupports hair? And does not the change of 
dark-coloured hair to grey, in perſons advanced in years, 


ſeem to favour this ſuppoſition ? 


1 
. 


(a) This is a fact fo well known to houſe-painters, that they do you die 
2 dark hair into their bruſhes, as they would occaſion a diſagreeable roughneſs 


in their work. J. COVENTRY, - 
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or light hair than to the black, red, or darker Coldurs? 


which have becutred ts me. 119572q blo? of agu 


den 1785 e 3 W 


ee! Ahe ebe üppofeköns ure Allo well Niky hon 
any internal injury to the fkint (as a violent eftrivlexut 


plofion paſſinig through it) prove more fatal to the white 


Should the above queries be all acknowledged,” by 
thoſe gentlemen who have conſidered che fudject, to be 
truths; yet, I believe, they will ſcarcely be thought ſuf- 
fiele 16 unt for the whole effect of lightning which 
has appeared in this" caſe, and particularly! for the / edge 
of white Hair adjoitiing to the red, which remained un 
urt by it; Bit as they may, perllaps; inn ſome meafure 
js contributed towards this phenomenon; have bardy- 
mentioned ther! as n andfuppolitions only, 


4. * — — 4 4 1 - 
11 It Die : n Dehne Dod of} to at 


bas bois 267 .: | = | Hin 
3 Ar LETTER FROM ln. ieee, 
10 1000 37 v1 2 1 t 50011 Hon AT SE 
tDEARSIR, % l Dec. 6, 0 
HAVE, according to your e en of Mr. 
TooTH, whether he ever ſaw a ſtroke of lightning 
actually fall upon a pyed bullock, ſo as to deſtroy the 
white hair, and ſhew the evident marks of burning, 
leaving the red hair uninjured? He ſays, he never did; 
nor can he recollect any one that has. But he gives me 
an account of a pyed horſe of his being killed, four or 
five years ſince, in a ſtable adjoining to his houſe, by a 
ſtroke of li ghtning which happened in the night; and 
being very great, Mr. TooTH thinking it ftruck his houſe, 
immediately 


E PY 


immediately, got up and ent fh The fable, when be faw 
his horſe was ſtruck, and almoſt dead, tc Farne, 
though..it kept on its legs near half an hour befare. it 
expired. The horſe was pyed white on the ſhoulder and 
moſt, part of the head; that is, all the forehead and noſe, 
where the greateſt force of the ſtroke came. The hair 
was not burnt nor diſcoloured, only ſo looſened at the 
root, that it came off at the leaſt touch. And this i is the. 
caſe, Mr. ro rh gblerves, with all he has ſeen or heard. 
of, vir. the hair is never burnt, but the ſkin Always | 
affected, as I deſcribed it in my former letters. In the 
above horſe, Mr. T90QFH ſays, all the load in he Veins, 
under the White parts of the head, was quite ſtagnated, 
though he could perceive it to flaw as uſual in other 
parts of the body, under the brown hair; and the ſkin, 
together with one fide of the tongue, was 5 parched and 


before. The bocke ſtood i in a ſtall cloſe to the door of 

the ſtable, which was boarded on that fide, and through 

t hy Wars, the en 8 Ie him. I am, Fs 1 
{3 3211/2 1 OO. 


Extras 2 anotber as from 8 LAMBERT, | dated o 
ET... 1775, evith a Drawing Ne. g, dl icke, 


1 HERE ſend you another inftance. of the. effect of. 
lightning on a bullock of Mr. ALsEs, at Glynd, Which 
happened on the 20th of laſt month; it is ſimilar to the 
other I ſent you in every reſpect, except that I think the 


"ke on this muſt; have been greater, as the ſcarf-[Kin | 
Uuu 2 ſeems 


7 | + . ˖ 

883 Ns ee of Fhe\ 1 
Axel che piece I habe hefe with ſent; which canis off from 
che ip. I think toof that this is more curĩioſis, a8 Alb tlie 
ect Tpots/even thõſe ſmall ones on the ſide, main firm 
rid frabdth; without the Teaft injury. You will obſerve 
"26; that, às it the former inſtance, after the lightning 
Had paſſed the greateſt diameter of the body, the white 
Hair is left intire, particularly under the belly; on the 
90 Se Mr. AIs E; having never ſeen) nor Heard of this 
Wnderfül phenomenon, could not 'cohiceive' What was 
"the matter with the bullock, till he ſent for Mr. roorn, 
VRO immediktely told him the cauſe. Lam, c. 
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% HAVING mentioned the foregoing particulars to 
r learned and ingenious friend Dr. A. FOTHERGILL, at 
Northampton, he has favoured me with ſome conjec- 
tures, which I ſhall take the liberty of annexing to this 
paper; vis. The recent fact you mention, of the effects 
&« of lightning on the white hair of a bullock, is ex- 
&« tremely curious, but ſeems difficult of ſolution. Whe- 
t ther it can be explained from the difference of texture 
«© between red hair and white, is doubtful; or whether 
e there is not ſomething peculiar in colours, as being 
C conductors or non-conductors of electricity, may de» 
« ſerve enquiry. The phlogifton, or inflammable prin- 
« ciple, is thought to be the foundation of colour in bo- 
&« dies, and to abound in proportion to the intenſity of 
© the colour. But phlogiſton and the electric fluid are 


« probably 


Effect of Tughtwhg on a Bu. 593 
« probably the fame; or at leaſt modifications of the Ge 
principle; therefore, red bodies are perhaps replete 
with electric matter, while white bodies may be deſti- 
« tute of it (4);; A body ſaturated with it cannot receive 
« more; and may eſcape, while a neighbouring body, not 
calculated to receive it, may, on its admiſſion, be de- 
« ſtroyed c. Or there may exiſt a chemical affinity be- 
« tween Electricity and the different rays of light, which, 
in attracting ſome, and repelling others,” may; be.the 
«. fouridation of many curious phe But, while 
<« we admire the effects; the habitudes and modus oþe- 
&« rand. of theſe fubtile fluids may, — for: ever 
« elude the cognizance of our ſenſes.” (db 


(5) Man ſubſtances mult certainly be excepted from this rule. w. HENLY.. 
(4) This be of lightning generally happens to ſuch bodies which, in ſome 
meaſure, reſiſt its entrance, Rc. 9295 on account of theit being itpperſeRt 
ö ot eee 26 5 tts 0 
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| 3 2 
flammation and this, as is well Khon, is ſufficient for 
ignition. But, 1 apprehend, that, beſides the Jight pro- 


duced by ignition there is alſo light produced by the 
inflammation itſelf. For the inveſtigation of this prin- 
conſider ROAD N | 


ciple; it will be r F 
place! 21 © 1 / ry III 
Subſtanees heated to betuven 6 and 2 7 gf! FAHAEN= 


r 7 


HERS thermometer, begin to be luminous in the dark. 


If Mey be colourleſs, the light which is firſt obſerved is 
red g ua the heat is increaſed, there is a mixture of yellow 
rayszo ant, laſtly, a due proportion of all the coloured 


rays to form a pure white, which has been commonly 
called, by chemiſts, a melting heat. The intenſeneſs of 
this light depends much upon the denſity of the heated 


10 gree, it becames luminous; and is ſaid to. 
One of the means of producing heat is in- 
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XXX. / the. Liokt bro by Inflammation... . 


A 


body; for, while metals, heated to this degree, throw out 


a ſtrotig light, the vapour at the end of the flame of a. / 


blow=pipe, properly applied to a lamp, is not viſibly lu- 


minous, though the heat be fo great as immediately to 


give a white heat to glaſs. The colour of this light is 
5189010 affected 


11 


Dr. YORDYCE eg abe Light, &c. 5056 

affected by the colour of the ignited matter. While ain 
is calcining, the — B—ü— — 

ves with that of the Sun in brightneſs and purity; the 
green car o copper gives tothe flare ofa fire, in which 
it is calcining; a beautiful green; and allow burning in a 
candle, being converted into empyreumatic oil, as it paſſes 
off from the wick, the yellow colour of this dil gives a 
rellownefs to the flame, which very much the co. 
bis rep ſeen by cnndle-ligbt they 
appear to be in che day. t 281} 10 800 Boi 
The tight produced by the decompoſition of bodies in 
inflammation is totally independent of the heat, and 
its colour is blue; for ſubſtances which burn, without, | 
producing 6b ef heat of FagreNmHEIT'S thermometer, 


give light during their-inflammation; , Thus, phoſphorus 
of urine expoſed to the air burns and is decompoſed, 


producing light with very litele heat; and that this isa 
true inflarmmation and decompoſition appears from this 
experiment. Take a receiver of white glaſs, capable of | | 
holding fix or eight gallons; put into it a drachm of Hο² ’s 
pborus of urine, finely powdered, and half an ounce of 
water; cork the mouth of the receiver, and tye it over 
with a bladder, ſo as to exclude the external air; incline 
the receiver to all ſides gently, and afterwards ſet it to 
reft; the poder will adhere to the ſides, and the Water 
will drain from it. As ſoon as the water is dafficiently . 
drained off, the particles of the phoſphorus will became 

uminous, and emit a thick ſmoke : this-will continue for 

ſome davs;-but- at laſt no more light or vapour will 
* 12011. 1 appear, 


— as is —_— net, 
tion/of a candle in VAN HELMON TS: experiment; that is, 
about-a twentieth: Part. It is become: ung for inflam., 
mation; for ifa lighted candle. be. j it, it 
will be extinguiſhed as well as, the, Phoſbbpragdy. and an 
animal will be ſuffocated by n. Phe air thepbas ſuf- 
fered the ſame change, as that air which, has {exyed for 
_ theinflaramation of other bodies; and the -i 
partly decompoſed, the water in thei vegniher, het im- 
pregnated. with! its acid, and the pir ſatungtgę d. x ich its 
phiogiſton. -- Blow: freſh air — gee as 
light and, ſmoke: will immediatel I reranpear. In Aike 
manner, it is known, that ſulphur, will burg and give 
bghbt, without heat ſufficient for ignition. Taken piece 
of iron heated nearly red hot, and, throw, a. little gun- 
powder upom it. If the heat be, of a, proper, degree, the 
balphur. will: burn off with a blue flame, without heat 
futficient: cor ignition for, if ſuch beat. had been pro- 
duced, the-gun-powder would certainly; hav taken fire, 
Which it does not. It is the inflammation and decompo: 
ſition of the ſulphur, and not its evaporation, which pro- 
duces the light; for, if we ſublime ſulphun in; cloſe wel- 
ſels, made of the molt tranſparent glaſs, po.light Will! be 
viſible, except at the very beginning, when a. Mall, Por- 
tion of it burns till the air in the veſſel be, ſaturated, and 
bende med unt for infammatinn. 111 3 
hat the light, which is —— by the, dl 
un in . is dns WRAISHGT degree of bes 
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Light — . 5by: 


e dne eaten tarts ppc; appears from obſerving. 
the böten atick Tower part of the fame of à candle, 
where the inflarntmation is; the Tight produced is blue. 
or take a candle which tas burnt for {me time, extin- 
guiſti ĩt by applying tale to the witk, and tet it ftand: 
to cooly afterwards fer it on fire by the flame of another 
candle: at firſt, no more vapour will ariſe than carr be 
ated upon by the aĩr at once; inflammation, therefore 
will go bm in the whole ſmall flame, and it vin de Hue. 
It may be neteffary to obſerve here, that, Men a catidle 
burns; the following proceſs happens. The fallow boils 
in the wick; ant i corte into empyreumatio oilfrifing 
from it in the form of vapotr. As it riſes from every part 
of the wick! the volume is irrcreaſed till it comes to the 
top, and Fves to che lower part of the flame the form of 
2 fru of an inverted cone. The air is applied to the 
outer ſurface of the coturnit of vapour, and there de- 

cmpoſmꝑ the e tatic oil, produces heat and blue 
light ; the utum of vapour, within the outer burning 
ſurfaee, is heated white-hot; the heat diminiſſies towards 
the certer, which, if the flame be large, is ſcareely red-hor; 
as the culumm riſes, decompoſition taking place conſtaritiy 
on its furface, it neceffanily diminiſhes, and the upper 
part of the flame is conical. That the tallow boils in the 
wick can be ſeen; that it is converted into empyreamatic 
oil is proved by drawing the vapour, riſing in the middle 
of the flame, where it does not burn, into a glaſs tube; 
the empyreumatic oil condenſes. This alſo ſſie ws, that 
the flame does not burn in the middle. That the heat is 
VaLl.. LXVI. XXX produced 


508 by” Dr 7 n | 
produced on the outer ſurface appears, if we take a ſmall 
rod of glaſs, and put the end of it in the blue flame on 
the ſurface; it will be heated white-hot and melt. Im- 


merſe the rod into the flame, ſo that the point ſhall be 


in the center t will melt and bend, where It is in the 


blue flame on. the furface; whereas, if the flame be 
large, the point which is in the center will hardly be 


heated red-hot. That the empyreumatic oil is decom- 
poſed is proved by burning a candle with a very ſmall 


N. n SUE gre yellels, no, condenſation, of EMPyreus 


We way conclude, therefore, 
3 8 is . by the decompoſition, as well as by 
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y Practica] ul Har o ducing ſtrong or faint, white 
or coloured li ele being ſuffici byious; I 
Hav Ute Fi a te ” ject 4 ci that 
my Bethe riot eaſily tried; «4 leſt the manner of 
DRE Phoſphorus ſhould not t be known, I will give the 
W. Take Pbeſpborus of urine two drachms; put it 

into A four- ounce phial; pour upon it three ounces of 
water; heat it gently, by immerſion in warm water, till 
the phoſphorus melts; ſhut the phial with a cork; take 
it out of the water, and ſhake it briſkly till it be FOR the 
Halporus will be found in powder. 05 


bog n, * 
, {1 | ; . > A wap 

CTR Fi i | | 

1 & 4 us 14, 4 £ £734 FI T4 aBs = 

* 81 . 1 215 A % 42 * * 

niere  R Ao 7 


6907 a 4 2 ö dez 


lle criR 8:9267 27 A e2169qq8 — 12100 5001 no boouhonG 
no tu avid 04.1 arti to bus 2d} 10 bis tl 9 10 501 
4111 Alen bus 20 Adu bonsd sd In 5 105 ttt 387 
% lacht Tniog 23.383 ol 297! B sch oni bot 91} 50d 


9413 U 21 XXX. Experiments a ignited Budier. 3 8111 Hi 


„ yacht By John Roebuck, M D. F. R. S. 111 Sn 911d 


» # 97 81 
» — 


20 ud Ii 1931 5. 24 1109 
000 1 LO. nE nn | 
[Locak y & 4114 LETS. 

ry * 


Errata, "Letter es, Dr. | ROEBUCK 
10 191841l3 30 {£19 2 BROCKL.ESBY, 21 CI AR 


Ide 


ys ck LI ch LIULLLUGAIOIID No 9 f aa * 2] 125 ” Fr 
R. Feb. 15, 1 ate IE ** Hai gi i off 
n: Bo „ Whi ch wei Mage 49 Ke a - bay - 
—- w 190 - xd 
cold, cd Weigh, u, wi when heat . e f Rage wp 
pears a entation of of weight a of 195 grains to 
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- _ e en circuraſtantially narrated by 

very eminent and ingenious M. BUFFON, being con 
trary to thie opinions of thoſe philoſophers who have x 
enlarged our natur- Knowledge by their candid. 
cautious” inquiry into the qualities of bodies, made me. 
very ſolicitous to make ſimilar experiments. 

Some time ago, when I was at Birmingham, I had. 
very luckily an opportunity, by the aid of two accurate, 
balances bf© my friend Mr. B0LTON's; one of which, 
would, without ftraining the beam, weigh a pound and 
turn with one-tenth of a grain; and the other weigh half 
an ee, and turn with the hundredth part of a grain. 
K XXX 2 I heated 
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theated 2pierof/ iron, of nearly one pound whigitt, to 
Aiwhite heat, .oprwhat the fmitlts call arweldibgheat,uwna 
found, dy the) moſt accurate experiments wich I could 
make, and which 1: again and again repeatetiz that the 
iron, when vteft feveral hours in the balance toro}, 
weighed neafly/one grain leſs when cold than when hot; 
andthata pieceof iron, of about fivepenny weights; which 
was tried by the ſmaller and more accurate balance, 
weighed, as appeared by an index whicty movedroppoſite 
to a quadyant; mewhat more when cold-than when 
hot. I tried the ſame experiment ori copper; but, to my 
great ſurprize, I found a piece of copper, of nearly one 
ponnd weight, four grains lighter after ir had been leſt 
forge hours ta cool in the balance than wen it was put 
ins repeated the experiment, and found thei evont the 
net hut ſeſpecting this might poſlibly: are: from the 
copper (caſting ſcales, I placed a ſheet of white. paper un- 
der:the-balance, and collected as many: feates.axniade up 
ngarly the deeiciency of the weignt.³ñ 
mom 100d 8 21H ONO D A219 Wynn 
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or ee es your of the 'followitry" 
110 experiments, which were made to aſcertain 
the variation of the weight of bodies when hot arid cold.” 
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W/ 1T TF. 


07 1 1 heated — W, 


wron, which: weighed fifty- fe potrids, to a white 


nent, Arth EAC ETV balanced the finney when! Bot, in ffie 


preferice et the hon. ANN rn . 10οτ, 


NA TTrW EW RATER, AMD CAOSSY, DW. DELAVAL, 
nr TOM, DAD HAKTLET, WILLIAM kUSSEL, 
Eſquiresz Doctors RUN TER, BROCKLESBEY,'| Mon ren, 
WTA rh οεε Grotot oxbycx, WoSSEL,)WNTSON 
junior MUSGKAVE; Meff. ond HUNTER; BEN. WILSON, 
tante nüsstt, Kamsorw, WHITEHOUSE; ''NEAGELEAS. 
After the cylinder had beerr two hours cooling in the 
{eate, I weighertit; again, and fommd thr it Had increaſed 


in weight threeipetury weights and'a few grains. Pie 


hours after-cooling,/! Nr wAGYELAN weiglied it, and 
found it hall increaſed in weight three permyweiglits 
ſeventeen grains. Six hours after cooling, when the 
cylinder was blood warm̃, I weighed it again, in the pre- 
ſeuce of Dr. HUNTER, Dr. BROCKLESBY, Mr. AAT and 
Mr. NEIs BTT, and found it to have increaſed in weight 
four pennyweights. The day following, about twenty- 
two hours after cooling in the preſence of MATTHEW 
RAPER and ANDREW CROSBY, eſquires, I again weighed it, 
and found that it had increaſed in weight fix penny- 
weights ſeventeen grains. Mr. ABRAM WHITEHOUSE, 
who was very ſolicitous to have the above experiment 
made accurately, procured from Mr. SAMUEL READ a 
very exact beam, which, readily turned, to the convictions 
of all the above gentlemen, with le& than a penny 
weight, though loaded with the above iron cylinder; but 


MATTHEW RAPER, ANDREW CROSBY, Eſquires, and my- 
telf 


— 


— * 
+ vo „ — 
; „ —— —-— 
* 2 -. 
= — — — —— 2 — 
* — 29 — 2 hs 


= 4 — + woo F _—— — — — — —— 3 
— e = Tz 2 a ——  - «= — — 
=_ = \ — ———- —_—y o * ——— - — — — — — — — * 


512 1 ROEBUQK's 


ſelf examined the beam - n nd 


found it turned very diſtinctly with four 
loaded. a e In, rder to diſoaver 


INCre 
two, pu 


accurately, and 
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Ok weight ot the. cylinder —— heme 

eee e af che Cales or cal of 

t iron, and found the ſam to increaſe in weight 


five grains when cold. 
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ble eff Sd prot: ine © bfted of a; 


circular plate of glaſs; about eight inches in diameter, co- 
vered on one fide wird a coating of hees-waxcagd roſin, 
about the ſixteenth part of an inch thick. This coat of 
wax, &c. being ſtrongly excited with a dry warm flan- 
nel, he placed upon it a circular board, of the ſame di- 
menſions, coated with tin- foil, and furniſhed with a glaſs 
handle ſcrewed to, and ſtanding upright upon it. Theſe 
bodies having remained in contact ſome ſeconds, the 
board was raiſed up by the glaſs handle; when, applying 
the knuckle to the tin; foil coating, a ſnap was heard, a 
ſpark ſeen, and a ſmall ſenſation felt. On replacing the 
board, and permitting it to remain ſome ſeconds, as before, 
having touched the tin-foil with a finger, on removing 
it again, and applying the knuckle, as at firſt, the fame 


(4). I haye Fg earned from Mr. NAIRNE, that M. VOLTA, of Wk near 
lan, was the inventor of it. 


phenomena 


sie enn 
doch Were þ operates and High; Mr Aas 
N Ee — — 
of tlie exceatien of — ary farther chfafft che ren 
placing the board might be faid to excite it“ Name 
dts diately öcchrred te , that, as this" plate o Wax; Kc: 
was made by exciration; | x eng begsetve derte the 
| phen _ iced by it could only be the reverſe * 
5 5 & formerly made with an excited pts of 
bit ig the Phil. Trat. vol UXTV2 Purt trip! 
Ns 3.9 1 55 where mine e Paaden Waren 
tive;.; and: where mine were negative, theſe Were poſitive. 
Byt, to determine this matter, I made the Allowing er- 


hens ts. ._ Firſt, 1 inſulated Mr. exvtos'%Uftrometer, 
apd having the balls | I preſented 
ted ons the R War, as [Mon 28 1 bind been ſe. 
rated from: the coated board; and perceived, as 1 ex- 
e balls were attracted by dhe wix; but, if 

ified negatively, they were às plainly 


pe by 19 70 The board produded juſt the contrary 
effect. ect. ' Secondly, I held my Leyden vacuum, or andlyſis 
of the Leyden. hs deſcribed Phil, Trat vol EXIV. 

400. by the coated bulb, and touched the 
braſs los the neck. of ir with the coated: board, the 
moment it had been ſeparated from the excited wax, dc. 
and inſtantly perceived a variety of beautiful ſtreams 
gart from the point of the wire in the bottle, and ſpread 
themſelves 3 in different directions through the bulb. On 


Ae the experiment, and apy the coated part 


+ ADC, ; 
being, Eparated - 


from the waxy 8c was ron glyciearifiedplius;.and ognſe- 
quently, che: coating of Max, &c. on the plate of glaf 
mine,, Cheſe phengmena, being, ſa often,, produced, 
without, p freſh. excitation of the Wax, though: they, are 
aſtoniſhing to ſtrangers, will not be fo ſurpxizing to  Clece” 1 
triciana π/j have conſidered Mr. EN FIR dent 

with. D of dulphur, contained in a glaſz veſſe el, whic 1,0 
| as, ofign,as they, were he wed fig of cleatri- dert 


Hikory of, Fabel), al edits. P. 39, 1 have ſhown ng 
Reg eden Danke ain th 1 a 
or amber will not make them electiic frictio 
of gk ind Sash, or Caling-was dee (ex ly 1 

previoully, warmed, I find, will excite cit ona 
wax. But, pre ng + e 


tances;. 3nd, my, ingenious and learned fl jen Nd T 
r me, that he had long fin 


the farne remark, on ſealin 
in the gentleſl Manner on the amber, after heating, W 


25 


excite it. Indeed, a fine piece. which.] tre quently ca 


any other friction than what it receives from the pocket, 
Sealing-wax, Mr. RONAYNE tells me, he always found ti 
be affected ; in the ſame manner; and negative electrics, 
fer ſe, being once thorou ghly excited, are obſerved o ker 
tain their electrical quality very long, as they dq not 
ſoon attract the moiſture in the atmoſphere as "Shak 
Glaſs, , however, will retain its electricity n many hours, - 
I have had frequent occaſion to remark. My 9d. kriend 

a 3 "ol wats. 4 


city in- fl, Hates, of the, weather. See. Dr. .pauhoTLEYY 


Wo 


in my pocket, I always perceive to be electrical, without | 
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Mri/banvor informed me, that, having excited/a dodo 
glass very ſtrongly, he ſet it at ſorne diſtance from the 
fre in his parlour, and found that it was electrical, after 
ſtending in that ſituation, in dry air, twenty-four hours. 
Hoy much danger it would have retained its electricity, 
Had he let it remain there, he knew not. Ho long a 
large and neatly-prepared Leyden bottle will: retain its 
charge, ſo as to be ſenſibly electrical, L have never ex- 
Ferienced but Dr. ruIESTLET obſerves, Hiſtory of Elec- 
they; p., that he has more than once received ſuch 
fhacks' as he ſhould not like to receive again from the 
redunm of His battery, even two days after the dif- 
charge and when papers, books, his hat, and many other 
wings, had Jain upon the wires the greateſt part of the 
tm; Even the reßduum of 2-7 efiduum,. he ſays, he bas 
known to-remain in bis battery many days (. One thing, 
howeven, is very remarkable in Mr., ADbAMs ! apparatus, 
dude fuppoſing the negative electric to haut parted with 
its eloctrinity to the rubber: Why, when the coateti board 
or plate af metal is ſet upon it, and that plate is taached 
by a:fanger;. che equilibrium is not thus preſently re- 
ſtored / But, perhaps, when the electrie matter, naturally 
inherent in bodies, is once nene and put in 


Hers 18557 28 81 Wr 
(8) My friend the * HEMMING, hath been e cbliging as, a at 
my requeſt, to miake a variety of experiments, with a view to determine this 
matter, and ſhewed me a ſmall bottle, which attraRted 4 threall of trial at 
one-fixttenth'of' an inch diftance, May 23, — es age 
ang {food in a cupboard in bis ſtudy from March, 14, vis. 0 days. Tbe 
linder to his electrical machine will alſo ſeparate the balls of Mr. CANTON'S 
ee 4 fortnight after uſing, though a ped of methods have been 


15 uſed to del roy that power in the interval. 
0 3 3 


* Ob/ervations-onurnet Erin / Machine. 312 
action, it is not © ſoon us might be fuſpectod reduce 
again to a quieſoent ſtate, eſpecially, in bodies ſo pecu- 
narly adapted to affect each other as theſe appear to be. 
Mr. LANE bas favoured me with a very curious experi- 
ment; which he made as long ſince as the month of June 
1764, and then ſhewed to many of his friends, -which 
ſeems fully to confirm this opinion. 1 have, therefore; 
requeſted his deave to inſert it, as follows. Having prd- 
cured two large pieces of thick plate glaſs a'and-n; with 


plain furfaces, and fitted them ſo as to coĩncide with each 


other he coated a part (about eighteen ſquare inches) 
a, on one ſide, with \ tin- foil, and an equal part of he 
coated in the ſame manner,-1o as to anfwer exactly to A, 
leaving a margin af glaſs, an inch and a half broad) ur 
the narroweſt part; but, at one of the ends of zath plate 
(which end was reduced in breadth); not leſs than five 
inches of the glaſs were reſerved uncoated for the ꝓuri 
poſe of handling them. The uncpated fidesofitheſe 
glaſſes being laid together, they were charged by the 
machine as one plate; when the plate à, which touched 
the prime conductor; was found, on ſeparating them, to 
be poſitive on both fides; and g, which was tuuthed hy 
à finger during the operation, was negative on both 
ſides. Then, laying them in contact, as at firſt, and 
making the difcharge as with the Leyden bottle, the 
plates were. ſtill found to cohere, and after Teparatioh. 


were obſerved to remain ſtrongly electrical; but with an 


electricity directly contrary to that they ſhewed before the 
diſcharge, | A being now negative, and B poſitive on boch 
lide:, But, what is particularly to my purpoſe, if the 
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on 3. (att Too Hiyitis: e bee Ae Whitten hs 

a 85 e 5 9 ti 
v BS with the Ga : , the 1 would then on being ſeparated 
(theex 11 75 t being made ik u dark oom) ers 
flath d L ers ht; a as Phenomenon Mr. LRNE has fre- 
ue! tly product twelve or fourteen times fucceſſively, 
touchi ing the he coating of the plates cath tittie\ before the 
e hel renewing the charge 1 tHe' glaſs by 

L at 1 ts ouch' the coatings 

e N 1 10 Do {A omitted to t as 
e ment light was vifible on th 
— — if any ſuch re- 
i elite e periments 


of the p lates: 75 5 


10 12313 20 ala th 
main, Np 


5 of opinion, t 
o lands 75 t he vi treous and — refmous, are Cncerned, 
rein 185 experiments of this kind, they may, 
Perhaps ehe  Pheriomierts, be induced to draw 
a er ich they may think not unfavourable to 
k L ICICI 837 £ 7 { 1 * 111 
99 6 10 19 14 * th (IU 14 1D 1d 4k if 
2 # 311 
| 4 6 x Rents with the excited plate of glaſs, pub- 
126 5 f. e Philoſophical Tranſactions, as before men- 
1 
Haned, may ſerve, however, as a ke to erpltün both Mr. 
29101 
6 Crown-glaß, chat i is, the olaſs cm uſed for falh-win 1 though 
fo much thinner, ſucceeds in this experiment as well as the plate · glaſs; but what 
4 very remarkable, the Dutch plates, when treated in the ſame. manner, have 
each a pofitive and a negative ſurface, and the electricity of both ſurfaces, of 
2 plates, is exchanged for the contrary electricity in the diſcharge. If a 
clean, dry, uncoated plate of looking-glaſs be placed between the coated looking- 
lat plates, or between the plates of crown-glafs, it appears, after charging, to 
be negatively” electrifed on both ſides; but if it be placed between the Dutch 
plates, it acquires, like them, a poſitive electricity on one ſurface, and a negative 
electricity on the other. Further particulars, with a deſcription | of ſome new 
ele grical apparatus, conſtruQted on account of theſe EI will be given 
ar another er opportunity. _— l 
een 6 GREY 8 


Mr. ADAMS'S 
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little bee e , L110 os Having pro- 
cured, a plate of glaſs, n i 5 es 1 5 15 N WIG 
broad, coated in the Wanger of 19 Wag: Th 
dined to purſus theſe inquiries fo "AF 


circylar;bgard, with a ſmooth, and flat ſurface | 
his board L laid a circular braſs plate, % nearly the _ 
ſize; and laſtly laſtly, I. placed Non ms * F 35 * TE OT } 
rod lecrometer: Then, b havin 8 EXC cited" the | lat of 
wax. with dry, warm flannel, e ve 55 ji 
the inſulated apparatus. Th whe balls 7 Ee 
and, on examination, Aa { to. be cle Fr A e 
tively;, but, on moving 0 5 they, 1 i 


Ry To 
opened again, much wider, and. we 5 9 g found to be 


electrified poſitively, In 5 this 1900 5 mar 
of electricity, naturally inherent in "be" Ke. 
had been drawn up into the HRT E "UH VE 
power of the excited plate of, wax, an a they Were, 

left in a negative ſtate; but, on Fee he - late : 
wax, the balls doſed again, in con! ſequence 5 5 * 

return of the electricity, which would be be incre it 
the plate of braſs had been touched by à finger, "ee 
and the balls then. became very powerfully clear] rifle 
plug. By applying, in the fame manner, the excited un- 
coated plate of glaſs, or the excited uncoated ſide of the 
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as I have before deſcribed them and referred 400 in t 


beginning of this paper. n eien 
Experiment 4+ 1 inſulated two of Mr. canToN's elec 
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trometers, a and B, and having raiſed them it in ſuc * 
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cordingly, 1 placed, upon a e 1 19 Aga 43 
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ntly ed 


ſame plate, the reverſe of theſe phenomena took 155 
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ies to let Ui bus bang ur part f 
am inch higher thun we plate of bras orowhith the ex. 
Cited plate of 'wax/ was laid, I electrified the balls of x 
| Poſitively; and the balls of 5 negatively; o as to diverge 
about an inch; -T then brought the inſulated apparatus 
as hear as I cod to the balls, without affecting either, 
(the'braſs/ plate might then be at nearly an inch and an 
half diſtance from the neareſt ball, both of & and 5); 
then, ſaddenty removing the excited wax; the balls of 
inſtantly fle to the braſs plate, and thoſe of A were, 
at che ſame inſtant, repelled to as great a diſtutice from 
it. Thie apparatus having remained in this ſituation ſome 
ſeconds, on Withdrawing che ſtand wir ehe bruſs plate, 
Ne. the balls of-z cloſed; wer reteĩved hy this proceſs 
the quantity of electricity they had before been deprived 
of; but the balls of a ſtill remained ſeparate, as wide as 
d Experim ri et 5: Having tep placed the excited EY c. 
-apone” he 45 S plate, 1 again electrified the Pals of x 
and i, 5 in the former experiment, VIS. "thoſe of A poſi- 
rively, and thoſe of B negatively. 'T then took a ſmall 
phiat, properly prepared for the Leyden experiment, 
containi in g only about three ſquare inches of coated ſur- 
face; then, preſenting the knob, on "the wire of the 
| phial, to the plate of braſs, I removed the wax, &c. and 
inſtantly ſaw a ſtrong ſpark between the braſs plate and 
the knob of the phial : when, preſenting that knob 
towards the balls of a, they were confiderably repelled; 
but on preſenting it toward thoſe of , they were as 
much attracted. 1 have made ſeveral other experiments 


. this apparatus; but, as they all agree with thoſe 
above 
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above mentioned, V chink it unneceſſt y co recite them-· 
I have like wiſe omitted to give; a drawings as to electri- 
_ cians, L apprehend, this paper will he intelligible without 
ones ndl to thoſe: who; have, not. conſidered the; ſubject, 
Limagine, it,wonkd bejofyery-lirtle, if indeed of any aſe 
whatever. The ſame difficulty which occurred to Dr, 
FRANELAN, in his analyſis of the Leyden. bottle, maybe 
faid to ſoccur alſo: in this apparatus, ig. it ĩs hard t 
ſay how o where this electricity is depoſited, there is ſo 
much of it; and it is ſo gaſily put in action, that L 
ſtill further confirmed in an opinion that I- have long 
entertained ui. that the ſlighteſt friction between, bodies 
of every kind, in every ſituation, — the electric 

matter contained.jn them, though chis effect be imper- 

ceptible to us, having no electrometer nice enough to diſ 
wenn, 4 nee 71 4 10 lid 2412; — — 


'P . & month of Maa 55 ch lag, * \ 1 repeated 255 92555 
AY ro cane © of 15 51 and t Rl, . 
and | find, \ that, on ſep arating l 8 10 8 536 11 152 bur. 
hath hit erto . Always  adted as Sf. ſtrong 155 
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1 001 1734 
electric, Mr. WILCKE, in repeating t this experiment, 5 


ſerved, that if 555 glaſs veſſel, into which: the fuph 


Was poured, Was covered with Aa coating of WU ff 
electrical property of the two bodies would be 5 
15 F havin; 8 acquired a ſtron ger negative, and th 


+, Tj 1 & (a), LE 131 31 if 
ricity 
laſs a | orig BY poſitive e 1 207 40: dogma 2101 


on Sept. 23, 7 0 | kk 
(a) The ſtem vi the gs ſhould be 3 or 2 wit 12 and, 


the cone of ſulphur (as M. Er IAS hath directed) be provided with a glaſs Handle, 
Laat n n at pleaſure, mme 


1 rz 


i. » STUN? 
I have lately ſeen a very neat apparatus, much ſmaller 

in int I ese mand un this paper, made by Mr. 
| NAIRNE, the coated plate of glaſs 3 


OE TON . 8 0 N Jag 
me 27. * aving : 

on the glaſs plate, I ſet upon it the plate of kA and 
Having permitted it to remain in that ſituation about 
hat ap” ute, I raiſed it up by the glaſs handle, having 
A&+premſUd it cloſely into contact, and placed it anne 
<eftmnnrermi [Tiertacned/elofrig B! 


— 1 — Nate, the plate 
glighagameexcted chat ãs the uf fide oh it), and 
plazdiophytherdetrometer h the has ene affected 
ian werhſamennanner (differ ing only in: cha legree of 
ipdwir)-aickbeſe:l haveibefare peationedsin my expert” 
mknts:with; the excited uncoated: plate of ; glaſs; Phil. 
frank iro LMV. part IA. Pp 409. 21. 0 le * e 40 
-;[Ayanety af new experiments ang obſervations relative 
todeveral articles; mentioned in this paper, and other new 
fat in electriaity, partioularly the clectridty AGE 
atezand theizeftoraticin.of-that, praperty, of it, when lo 

by-mekting its with che. addition Ma imal ,quantity, of 
alive dil, will be preſented to the Royal Society: as un # 


the materials are properly digeſted and trag ſeribed. 
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| nb nein oct ad : Ret 7 
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n wares bn which 1 have bean em 
——— 2 
had the pheature bo enteruum with ſome of the Fellows 
of the Royal Society of London, particular che wort 
Mr. coUrmson; and asthis ingeniout mur in the m 
* this world, I make & free ay ww adde 


from time w um che Royal Soxiety, fech obſervn- 


Academy here. I would have before this obferved thar 
duty, to which the honour of being u ſoreitn member 
of the Royal Society obliges me, had not the diftatice i 
which I have liveditheſe ſeven years, moſtly out of Eu- 
rope ant the troutleforhe manner of travelling in theſe 
cotanties, togettier with the diſtradtions and daties of my 
cinploymient; rendered it impoſſible. Being” nom 16. 
turned tu a more quiet manner of living; I ſhall never 
neglett an opportunity of ſhewing Wanne 
Vo. LXVI. range. 


tions or papers which I am not bound to defiver w/the”. 
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1 Rr opportun «Offa, pargel Tſent to 
BED Society. {pequnen ↄf he native 

| 5 555 d out, a large Mmaſz in dhe, Siberian 
Note Bigg n is tranſporting to Peterſburg. 

1 Ata in fore foreign journals, that a, ſhort erbumt of 
this mz ats has been publiſhed in the laſh volume ot Phi- 
Igſophica Lranfactions, out of a letter of the, 
MpSEARMEIN of gur Academy; but as the contents of it, 
daW) Hen be irt 8 Ito? Render in 
mira Ne latiom, Gem nat. te: havg been; exact, I 
beglearg;i@ ge yon here. g faithful and fuller acteunt 
04 — eee, iphich.that evemorable. 
e ange © 30 ,34o0d eu 
2 Bar — —— of the 
rig g leniſei, one of che largeſt, chat runs from the South 
e „ . to che, Northern Oean and mear 
maſs gt native iron has; heem detected there is 

St Menty qt iron orgs; as well in the flat layers towards: 
the Northern level of the country, where, amongit 
others, Whole banks of ocraceu minerals, with ſcat- 
tered trees and pieces of wood turned to rich irom ore, 
and near the town of Jeniſeiſk, a rich iron arg, in the 
form of white. clay and white: {parry ones; is ta be. 

found; ag alſo in the ftecp mountains, where the Hr, 
din very anfiderably,, and ores of iron, copper, and 
even inapregnated with gold, are found in veins and | 
neſs... On dhe wamg-ine, nut n 2 — ; 
Ag 6 
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the — 
dab che HDD U iSi er 
latitadey Where USORIShEN ridge: wiſe ding N 
| iron | ove af Ft. SHH, k totoitains” 1 ne- 
rally don ſiſt of gf r Plsck Mate ahr ivert, 4 ich 
rife-he@prrpobit & greater angle to the hortzbi, Maß 
comeihsurer . tile High Fidge” of trioufkitfie, fd A 
proach Here: vo le VI poſitiony"as' they Serif th U 
Norte SSM of chefe ſecondary" moüntfaftts att“ Vety 
high RH very often do ſome thoufin fett ab crie 
ben farfefandetteft ef ehem are co N fore ft. 
4 * lror bre in - veins) was hefe MHD if 
the year Ty, og Nee N woody Hicuritdin, ahötit ter 
Engltwntesfrowethe river Jenifel, and 188 files front 
the! to] f Kraſhibfarſh; nuts f tnt Fer d dhe 
Southward, about 5 4* of latitude, betweeil d fWuüfets, | 
known by whe names of uber 4d Sifirel "init Hhhhthe | 
into the@rivervh the Baller nde. This Place W HER © 
viſited bye Ria imners; Butt as ona "ny 
of iron Dres ſttüiated much Hearef to the FABLES 
mine neter as Worket;'though the' debe BE 
every Dis of iron im the Hundred wei bel of * 
dark ſtetl colour, turning red when rubbed, A fone. 
parts endowed with a Magnetic virtue. Upon" te Hatte“ 
moumntainʒ & here this mine is fitnated, ori the North -d 
much below the top of the mountain, the mas of ate 
iron lay on the very ridge, without being fed to H= 
rocks WII N is a grey ſtratified Zarin There Was, o 
chat and ithe neighbowritis mountains, no NaN y 
 minetanethegrining which are found fr may Otfz 
l 2222 . parts 
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Jeanie, which.neves : — rs ps eg 
- pannds.of membotiatime; whereas this ninſaſ ini its farſt 
Paditien, weighed above 1680 Ruſſi an ph, ea ti 
througbom af dhe mature you! may; fee in n fperimen 
Mich Ms nE willdeliverta.you: hen iii futtned 
in D fprnpgy: Rare, moffllyl puren per facily flexi- 
bie, and fit n be worked: 6 faxall thdls hy ha modur ae 
fires bur in aue vinlent one, and chacfly being melted 
un, is becomes dryiand-bricfle, neuen iin mina and 
will no mere ſtit together, not extend under the ham- 
Wer, by itsmatural ſtate, the iron itfelf is nwrnſtedwithia 
Kind of varnich, which has preferved it / from ruſt; but, 
hence this ig loſtꝭ or the iron bars broken ruſt comes 


k. The nawiies formed by then Ie | 


equally:Glled vp ch a Kind/of ur, which fur te moſt 
is dean, tranſparent, amber colaury cuts glaſs, 
bas 2088 the properticsof ſcaria, and forms according 
the hollows.it fills, various ronndiſt grains or Hope, 
SSN glaſſy and clean, on their farface, having an or 
more. flat farfaces. This Auar is extremely brittte, and 
thus, Þy.cutting off any part of the mats, this ſubſtance 
is loſt, and:comes off partly in grains, and partly im foro 
of a arſe poder af vitreſcent matter. The whole mais 
has np. cegularity: of form, but reſembles a large; ublong, 
ſomehat — * coated. om the onttide 


Dayot 1 with 


the — Aeris. 


niet the maſaãtſelf or lange ſpecumen et x, l dot 
'haveiths leaſbdoubtof its being worked y ature finde 
it has nalme character of ſcorinutua manters feli D 
artifieiqh fire or cotnmonly:foundarnetig w “ 

2 WRthi gar theſe,” as ſtemniitg 4*probable\pilite 
where this maſs could have been” formed; lay be 
anibtoaddthe' following obſervations: Tho OHUHta fd, 
whore it mn feud; are part of the Nomters extends 
of thrati mighty chin of mointains n MN N In 
Weſt to Eaſt through Aſſag amm mms ch ffaetit al li ins 
of Sibevi; with the Deſſarts of Tarmyy MeUS, Af 
me Chinefe Empire. From the /i Herd the 
forehilld and lower parts of theſe niviintalitÞ v A 
great many places} the richeſt fil vet bres/ t h Hui 
generally:fornewhat to the North afl, and te fut 382 
tends tothe Eaſt of the river Jeniſei, over a cr 
part of Siberia than whar it did before. Ich fen a 
almoſt every where compoſed of rocks and "rand, ring 
very ſteep to the horizon, and the horizorital/ vers, are 
only found in the level country, in which alſe ult kinds 
of foſſil and petrified fea productions are very ſcarce; aii 
only found in the very Northern parts of Siberia,” Ot 
mom flint is as ſrarce in Siberia as petrifactionis, aich ago 
thing like productions of volcanoes: any Where 46 be! 
found, Even ih-ſome::places, where [hor ſprings are! 
01137 1 found, 
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| füt, theſe nee on 2 th 
times AY Se about.t th, Herd — 


250 Ut the lake Halb zl, Certain waer 
Hourhived! of this Wake” "OY 1 62g e e which 


gives riſe to tlie Tivi e Trtif an bout theſs Jakes; never. 
aug dat BEE þ Yolcaho has Veen heard, of, nox is there 
one knowti in the Northern part. 0 5 Aſia ay eNeghzahoſe o 
Karritſehafka and the Mandy, 1750 Ire 19 5 hetween 

that peninſula and [te Ce Ff | _— 
The ſame may. be aſſured * — —— mountains, a 
ridge that runs from South to. Eaſt, and continues to.the 
vcry Northern Ocean and Nova Semlja, being only inter- 
rupted by the Streight of Waygat. It is this ridge of 
mountains that makes the natural limit between Europe 
and Aſia, and to the Eaſt. of which the largeſt ſhare of 
true remains of elephants, rhinoceroſes, and large buffa- 
loes, is found in the banks of all the larger rivers, that 
run from the above-mentioned chain of mountains to the 
Northern Ocean, and yield ſuch remains from the places 
where they reach the plains.of Siberia (no fuch bones 
being ever found in the higher mountains) to the very 
Ocean; j where the frozen earth of the Northern plains 
DI eſerves theſe remains-of Southern animals in ſuch per- 
tection, that when I was at Irkuzk, the head and two legs 
of a true rhin oceros were ſent from the river Wilui, with 
| its ſkin and part of the tendons preſerved on them, 


0 bich are noy in 1 the Muſeum of our Academy, and fully 
_ deſcribed. 
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duction; or actount of natural productions from. theſe. 


parts, Hbild be wanted to the Society, 1 ſhall be read 
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Tu. — a of. rack-- 
Kinices; us ſpars, precious ſtones, pyrites, vat das» 
ſalts, water re, and oilr-), are alſo known to ul is an uni- 
formilty of ſhape, when they are expoſed to certain de- 
ſtunces. From their reſemblance in this refſpe@ to rock- 
Ins! which theſe ſubſtances concrete, are alſo called 


" 2a) Mitten. ark. foe avs frank in e fo, M. oe 58 
enk in kis Effai de Cryftallographie, p. 390, ſuys, that he has ſeen pieces of 
native gold whith were eight-fided ſolids, like cryſtals of allum, and one picct 
which was an hexagonal plate. In Dr. nuxTen's muſeum, ſome fine ſpecimens 
of cryſtallized native gold are to be ſeen. Gold may be cryſtallized by art alſo. 
Some zther having been poured into a ſolution of this metal in agua regia, | 
obſerved, a few months afterwards, the gold ſeparated from the men/fruum, in the 
form of diftin& polygonous priſms. 
(b) The various and regular forms of the particles of ſnow, which is 
nothing elſe than water cryſtallized, are well known, 
ſe The cryftals, formed by cold, in the oil of ſaſſafras, have been obſerved 
to be very beautiful, regular, hexagonal priſms. 


In 


„ 
have ſome determinate figure. This determination of 
figure, T 36 is called eee 


although the ductility of gald; (vers leadpapd tip, pre- 
vents the appearance of the peculiar grains, when pieces 
of theſe 22 are broken, yet we have reaſon to believe, 
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very flowly from a fluid to a ſolid ſtate; and be,. 


regularity, and ſize of theſe vitreous cryſtals have varied 
- acdfinih tö the Kirgu . 


Hig any" Rnd al | | | | x 
paper afew-ſpecimens.of this. cryſtallized glad, ogather 1 
wn drawing of ſome of the moſt remarkable erxſtals, IH 
Thee pieces“ of f glaſs, u marked Ne T. were taken! fidur the 1 
bock of a large pot, which had fiogd. in a gl [if 
furnace at tha time the fire Was allowed gradually ex- | 

_ tinguiſh. In this cafe, the maſs of heated mutter uso it 
great Tat; without the addition of fuel, die Hear con- l 
vol. LXVI. _ * ned 1 
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| * and- the tranfition of the glaſs frtmm a fluid 

tba e n wisvery Howlyarcomplithed, The upper - 
part bf 4tiis gta was found to be changed into a white, 
opatyae, 'or: rather Jetni-opaque fubſtance, reſerabling in 
cblour and texture ſome of the white ſpars. Under this 
cruſt, Which in ſome places, was a quarter of an inch 
thick; and in others more, the glaſs was tranſparent, but 
cnfiderabły obſcured, and its colour was changed from a 
dark green to a dull blue. In this ſemi-peltudid glaſs were 
chiſperfed many white, opaque; regular cryſtals, the form 
of which was generally that of a ſolid, whoſe —_— 
is repreſented by fig. 1. and whoſe baſis by fig. 2. The 
_ ſhvfkice) of thaſe cryſtals. feems: to be bounded dy lines 
rather. eli than circular, which are ſo diſpoſed, that 
actranfverſe ſection of a cryſtal, that is, a ſection perpen- 
dictſtar to its axis, is an hexagon, às is fhewn in fig. 3. 
_ the former of vhich repreſents a view; and the 
latter a plan, of that ſection. In the middle of each baſis 
of the cryftal, a conical cavity appears, as is ſhewn in fig. 
Tvarit 2. Thie elliptical lines which bound the furface of 
the:cryſtals ſeem to be occaſioned by the edges of many 
thin, plates, ſo arranged round the axis of each cryſtal, 
that their longitudinal diarmeters are parallel to that axis. 
Of theſe plates, twelve are larger, more conſpicuous, and 
better defined, chan the reſt. They are placed in pairs, 
at an equal diſtance from each other, forming the ſix 
angles of the hexagonal ſection and bafis, as appears in 
fig. 1. 2. 3. and 4. The intervals between the pairs of 
Fee that is, the areas of the tr angles into which the 
= hexagonal 
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parUy by 'frnalleriplares affixed to the ſides of: the: Hindi 
pal plates, and of euch other; at an age o and 
partly hy a fubſtamice ſorneyhat Jeſd dhaque and daykers 


coloured than that of the plates. he ſiue off chte conti 


guous and of the neighbouring cryſtals! daes not vary 
much} although that of cryſtals, found at different deptlis 
of the ſame pot, were obſerved to differ conſiderabiy. 
The gd ateſt diarmeter of the cryſtals, from which the 
figures. 4. 3. and 4. were copied, was about th putt 
of ar inch; ſo that theſe figures repreſent the cryſtals 
coriſiderabiy magnified. All the cryſtals are not b un 
means formed with the ſame exactnefſs as thoſe deſcribed; 
ſome having the hexagonal form lefs:diftinAty marked; 
but the regularity of moſt of them is ſo obvious, chat no 
doubt can remain of the perfection of the cryſtallizatiom. 
Another kind of vitreous cryſtallization appears onithe 
piece of glaſs marked Nꝰ 2. which was taken (fromthe 
bottom of a pot, that had been pulled out of the furriace; 
while the glaſs was red-hot. The cryſtals are of two 
kinds; thoſe repreſented by fig. 5. are of the cabumnar 
form; their altitude is about one- eighth of an inch, and 
the diameter of their baſes about one-fifth part of their 
altitude; their ſides ſeem to be irregularly fluted; or cut 
in grooves. The other kinds of cryſtals, which are re- 
preſented by fig. 6. 7. and 8. have baſes of nearly the 
ſame diameter as the columnar ones; but their altitude is 
much leſs, being only about one - ſixth part of their dias 
meter. Tun baſes are bounded by lines, ſeemingly 
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33 _ i ne, 
gell and irre gu hüt vera b Meru - chew noni 
Wc 6/26 Herzgenal fbrm, the regularity of which 
Hy, Habe beer diſturbed by the motion of che rnited 
Flas acting upon and bendling theſe: very thin cryſtals, 
WHINE thisy Were ot ard flexible, at tlie time hell the 
pot Was Pi Ne Ganter the Turhate nun MIPHDIRE: & ob 
le fpecitnefis marked Ne 3. 120 Pieces of a glaſs- 
none pot, dow the outer ſides of which ſort melted 
ats Hack Tut, and adhered long enough - r thailbcina- 
on af Varivus kinds of cryſtals. The inner fiel of 
thils pieces are covered with glaſs variouſly yl Med. 
Some of theſe cryſtals ſeem to be ſRemi-edlunitis;- of 
Which 'the flat ſides, or interior ſur faces; ate EPO to 
View, and are tepteſented by fig. 9: UOtereryitals; 
repreſented by fig. 10. ſeem to conſiſt of feveral ſemi- 
coltimnir ories, uniting together in the ſame plane round 
4 Comrnof center, like broad, flat ſpokes of a wheel. 
Mah bt thels ſpokes ſcem to become narrower as they 
PPredCh the center of the wheel, and, therefore, reſem- 
ble möre tue fegments of /rufta of cones cut along their 
IS, tan 6f cylinders. But, perhaps, this appearance 
proceeds only from the ſemi- columns being ſo diſpoſed 
Jae the center of the wheel, that the edge of one is laid 
over the ed ge of the contiguous me ke the 
ones of a fan. * 
In the ſpecimen of glaſs, marked N* 4. hilt hadron 
ehrbugh a crack in a pot, and had remained adhering to 
the bars of the grate of a furnace, ſufficiently long for a 


E. u to take place; ſome of the cryſtals appear 
oblong 


| Cryſallizgtions obſeroegon Glaſs. yas IT 
oblong and needle-tike, andothers.globulary * * 
the globular, form. In; this. piece. Ob. glad many, Q "the 
needle-like cryſtals, are. ſeen, to unite, round; a, commgn 
center; and although they have probably been prevented, 
by the, too ſudden cooling, of the glaſs, from concreting 
in a ſufficient number to 08K GOPPDIFER BOP P RS FT 
ſtals,.; yet: they ſufficientiy ſhew the manner, in which 
thoſe, which are, complete, have been formed. , All the 
dark, green window-glaſs, made at Stourbridge, and galls 
Broad-glab, , This. glaſs is compoſed. of ſand, kelp, cat 
Ss careous:carth,; and lixiviated vegetable ales, to 90102 
xyſtallizations frequently, occur Alſo; in the, glaſß f 
which common bottles are made, the materials ſeg. 
the compoſition of Which are nearly the ange, as hne 
above mentioned for broad-glafs, with the addition me: 
times of the ſcoria of, iron; furnaces, Of, this Kind. i thę 
ſpecimen marked Ne 5, in which, the cryſtals are pot. wr 
veloped in a medium, of tranſparent uncryſtallized glaſs, 
for the hole piece is an paque, cryſtallized fubſtance; 
but they, are prominent from the ſurface gf the mals. 
The, form of the cryſtals is that of the blade of a tyg- 
edged. ſword, whoſe. point is truncated. - In no other 
glaſs have I ſeen ſuch perfect cryſtals as in thoſe two kinds 


above mentioned, broad and bottle- gl als, which being 
more fluid and leſs tenacious, when melted, than any 


other, the minute particles, of which cryſtals confiſt, 
mare eaſily concrete, and apply themſelves to each other, 


* 


with leſs reſiſtance from the medium. Perhaps allo the 
15 | as Ms | greater 
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Nekstbr pröportibft or Cdcar tous and other ej herd. 
— N ke ppt to eryflaltize more than 
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Tumt- glatt, when long expoſedto 4 til relies, a6k 
es 4 lduditiels, Ne oy probably, proceeds from a 
x So of hall white articles, contreted by r ans of 
ry flalli izarion'; but rr cryſtals are too minute ſlof᷑ ob- 


— *FAulpett alſo, that the optique whiteriefs; given 
; BY: alenitc, is the effect of à cryſtalllizition; to 
wit 1 tits fudſtante diſpoſes certain kinds of: glaſs; for 
the opatity given to fuch glafs by arſenic; being greater 
clan me Ur ity of the arſenic Hef, carmot be commu- 
nicated 925 wk proportion of tranſpatent graßz merely 
by the mectrariital iriterpoſttion of this 'opaquczand ſorne- 
Ades ul Tem opagde fabltanes! 7] » > 11 007 + 
kik. HE NOOR Hab öbſerved, that ſome Kinks of glaß, 
by Wag expoftire to certain degrees of heat; acquire 2 
wHite' opituEcrift on chieir fur fate; and Thar this change 
Ir bötbür and texture, "by a ——— of the 
Heat, pe 
of* 
ok = ts ſome Lappoſea {utelrtbnies to — 
Has been diſtinguiſhed by the name of NEAUNMUd 
porcelain, but is Fel nothing * chan yw — 
Kyftalized. V eflOUES 
some of the p properties of ola av Marini ale 
by eryſtattizarion; its tranſparency is deſtroyed, argt it ac- 


Juites a an opaque or 2 VERSA] its denſity is 
[4519 increaſed, 
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increaſed, for. the, denſity of a piees of cryſtallized glaſs 
was found, by experiment, to be to that of water, a5, 2676 
to. x 000; whereas the denſity of a piece of uneryſtallized 
glaſs, which had been contiguous to the former, and con- 
ſequentiy had been compaſed of the lame materials, and 
the denſity of Water as 2662. to 1000. Tbe derer 
of glass . diminiſhed by cryſtallization; for. cxyſiallhzed 
glaſs is-Joſs,apt to crack by change of heat. and Wh: wan 

Cryſtallization is Aways accompanied. or pr by 
of che lighter and more fluid, parts of the | 


an eva 


glaſs; for I found, that, by expaſing. a piege 9 of, nid 
rent glafs all it was entirely cryſtallioed, ons ARY gh 
part of jt5,vveight as loſt, by. © on: and dm i 


duced to believe, from other trials, Wel cee goon | 
tains too large a proportion of faline fhaxes,;35 Jeſs Caper | 
ble of eryſtaflizing than other harder glafſes, fill N as 
— ot quantity of ſuch. fiuces by evapgran 
X doubt may therefore ariſe, Whether the change | 
22 de induced by cryſtallization, be merely, the 
effects of altering the texture, that is, the — 
of the minute integrant parts of glaſs; inc this ch 
is always accompanied with a loſs of the lighter parts of 
the cryſtallizing ſubſtance. But, although a ſuperfluous 
quantity of ſaline or other fluxes may inpede the eryftal- 
lization, yet, that che change of properties, induced by 
cryſtallization, is principally or ſolely the effect of an 
alteration of texture, is evident from this , obleryation z; 


thata Ca of cryſtallized glass, when expoſed to a heat 
| confiderably 


_ ND * K EER E &P 
cnifidetably more intenſe than is futhiczent merely for its 
fun 1 loſes all its acquired 

ties is again reduced to the ſtate of tranſparent 
— which; however, by means of the eyapora- 
tion-it has ſuſtained of its lighter and more volatile parts, 
is rendered confiderably harder, denſer, and leſs fuſible 
than it Was before the cryſtalliza tion 
- Matiy- analogous inftances might be adduced to ſhew 
how much the properties of bodies depend merely on 
the different arrangements of their integrant paptk, or on 
their modes of cryſtallization. Thus, for inſtance, caſt- 
Ton and ſteel, when cooled ſuddenly, acquire a much 
ner grain or texture than | when: annealed; or ſlowly 
cooled, arid are alſo more hard, elaſtic, brittle, and ſonor- 
I. Prem the above deſcription of vitreous cryſtals 
we learti, that very different cryſtallizations occur in the 
ſame Kind of ſubſtance expoſed to different circum- 
antes; and even that ſometimes differently-ſhaped 
dle are found in the ſame piece of glaſs; in which 
| caſe, the circumſtances muſt have been the ſame. per- 
Haps, indeed, the difference, obſervable in the ſhape of 
[the cryſtals in the fame piece of glaſs, may only mark 
the different periods in the progreſs of cryſtallization; 
for the cryſtals repreſented by fig. 6. 7. and 8. which 
are found in the ſame piece of glaſs as thoſe repreſented 
"by fig. 5. do chiefly differ from theſe in their altitude; 
and perhaps tlie latter kind may have been compoſed of 
a number of the former uniting by their baſes. The 
heel-like cryſtals alſo, fig. 10, ſeem to conſiſt of ſeveral 


Crylallinaiogs er Glaſs. wag. 
of this femi-rolnwniks ones, Arranging them iclyes pound, 
a common center. like the ſpokes of, a wheel. The 
globular cryſtals in the ſpecimen. N“ 4. have been al. | 
ready pbſexyed. to..confilt of many, needle-like cryſtals 
converging te one central point. 10 Dat Minn 2441 11 
Does not this diſcovery, of a property in glaſs to u | 
ſtallize, reflect a high, degree of probability on the opt 
nion, that the great:-native cryſtals of baſaltes, | a as. 
thoſe which form the, Giants Cauſeway, or the. pillars 
of Staffu, have heen produced by the cryſtallization of a 
vitrecus iaua, rendered fluid by the fire of volcanos? 

This opinion. is; further confirmed by the following 
eonſitlerations, The. priſmatic and wg ha Wig 
ſhaped -a4/olten have. been almoſt, always found, to 
accompanied: with lava, pummice-ſtones, and other 85 il | 
tiges of the fire of the valcanoes,: whepgyes they, haye 1 
been carefully examined by intelligent naturaliſts, as N 
been ſhewn by M. DESMARETS, in his Memoir Pg 1 
Baſaltes of the province of Auvergne, in France; Menn. | 
de P Acad. des: Sciences, 177k Baſaltic columns have ll || 
even been diſcovered, according to the {: me ws. we 1 
among the: productions of volcanoes now exiſting, as of 1 
thoſe of Mount Etna and of the.Ifle of Bourbon. 
2. The ſubſtance of which theſe baſaltic maſſes o- 
ſift, is generally of the ſame. nature and appearance as 


1 , 


- my 


the neighbouring and adjoining lava. It is generally 
compact, fuſible, and of various degrees of bardnefs, 
probably according to the matters of which the Yitreous 
maſs was compounded. M. DESMARETS has further 
VoL. LXVI. 4 B obſerved, 
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oblebved; chat the priſmatic haſaltet of Auvergne. is gu- 
ally a continuation, and, generally ally the ter termination, ofa 
current of lau. 5 Airfz no 5noft 3 7 [4x 085 
Although che variety of the forms of the cryſtals, | 
in the ſume kinds of glaſs, and even in the ſarde Piece 
of/glaſs, which has been already remarked, ſufficiently 
ſhews/the uncertainty of any inference drawn. from 4 
ſimilarity of ſhape; yet it may not be improper to mark 
the ahalogy, in this reſpect, betwee en the baſaltic oe and 
vitreous cnyſtals. The (columnar, or priſmatic form is 
known do appear moſt generally in the cryſtallized ba- 
ſattes. Of this form alſo are evidently the cryſtals repre- 
ſemed by fig. g. The ſeraicolumpar, vitreous cryſtals, 
fig. go ſdem to be analogous to the no leſs fingular baſal- 
tic ſemi · eblumns abſerved in the Giants Cauſeway by 
Bp=pocoouk (Phil. Franſ; vol. XVIII. 735 which, he ſays, 
were exattly like hexagonal columns cut in two. Rae 
DESMARETS has obſerved, in the province of Auve 
greatquantities:of ſpherical and ellipſoid baſalt 


Weren 


tics ns 
cretions;>which were formed, of polygonal columns, 


rather pyramidal than priſmatic, converging fre 
circumference to the center. Theſe ſeem to be perfectly 
analogous: to the vitreous. globular concretions which 
have been above obſerved to be. compoſed of oblong 
cryſtals, arranged in a ſimilar manner. The ſame author 
alſo obſerved, in the ſame province, regularly-ſhaped 
tables or plates of bafaltesz of which, he ſays, afl 
hlages were accumulated. in all directions. _ We have 


Hen, that the cryſtals repreſented by fig. I. 2. 3. and 4. 
are 


1 a Atze bor Pistes du bdbszodiſpeled in 
every direction routtd 4 common axis. inf, le 
Laſtly, The ſtone on which the columns of ba/oltes: 
generally reſts, and which ſometimes alſo is ſupported 
by theſe columns, being of the ſame nature and texture 
+ 95 columns themſelves, ſeems to be a mats irregu- 
ſtallized, analogous to the irregularly-ſhaped 

1180 In the Fernen of glaſs N* 1. and 2. which: 
evidently confi iſt of à ſimilar ſubſtance as the neighbour· 
ing cryſtals, Aid ſeem to have been compoſed of a num- 


ber of theſe cryſtals indiſtinctiy united; for the peculiar 
figures of cryſtals are diſtinct only when they are inſu- 


lated, or when they are ſeparated from each other by a 
8 or differettly-coloured medium. A medium of 
this kind appears between the vitreous cryſtals, and is 
nothing elſe than the more fluid parts of the glaſs, 
which lon ger reſiſt the concretion, but which; by a fur- 
ther continuance of the heat, would have become, with 


the © pres already cryſtallized, one uniform, white, opaque 
ſubſtance, without any interpoſition of tranſparent glaſs, 


or diffinion of cryftal, I on the ſurface, as in ſpe- 


cimen N* « 55 in which the cryſtals ſtand prominent from 
the indiſtinct maſs, and unenveloped i in any medium, in 
the ſame manner as the baſaltic cryſtallizations appear 
ſtandin 4 above the im a ſtone or lava which 11 nem 
them. 5 ; 
Furtlier dtd valides on the e baſaltic and vitreous . 
ſtals probably ſuggeſt more inſtances o analogy 
r 4B 2 between 


Tt Bad be Glaſs, - "” a 
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between theſetwo ſubſtances. No juſt objection car be 
drawn againſt this analogy from the magnitude of the 
former compared. with the minuteneſs of the latter: for 
the difference of ſize between the ſmall vitreous cryſtals 
and the ſtupendous bafaltic columns, which fupport 
mountains, iſlands, and provinces, is no more than is 
proportionate to the difference ufually obſerved between 
the > works of art a ay W. Mo 
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XXXV. 4 Belt on the Diſc of Saturn de/eribed in am ex- 


tra of @ Letter from Mr. Meſſier, F. R. S. o Mr. 


Magellan, F. R. S. Dated Paris, May 29, 1776. 


HAVE obſerved, ſince the 14th of May, a 
belt of a fainter light on the body of Saturn, 


R. June 6, 
1776. 


oppoſite to the part of the ring behind the planet. It is 


pretty broad, and almoſt as diſtinct as thoſe of Jupiter. 
It was with a very good achromatic of three foot and a 
half, made by Mr. DOLLAND, that I diſcovered this ap- 
pearance. I wiſh you would communicate it to the aſtro- 
nomers, becauſe thoſe who are furniſhed with better in- 
ſtruments may, perhaps, ſee ſome inequalities in this belt 
of Saturn, and ſo the time of the planet's revolution on 
its axis may be better aſcertained than it is at preſent. 
Meſſ. IoHN and JAMES CASSINI ſeem to have been the 
only aſtronomers who diſcovered this phenomenon about 
the end of the laſt century. | 
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XXX. An Account of 1 Poiſonous Fiſh in "The Sit 
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caſes of ſome of our ſhip's company, who, on our late 
voyage to the South Sea, had experienced the bad effects 
of eating certain fiſh of a poiſonous nature. I was, per- 


ſtances attending their illneſs, as I then believed it was a 
diſorder well known in the Weſt Indies, having fre- 


monly expreſſed, by eating ſome particular kinds of! fiſh; 
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* Seas. In a Letter to Sir John Pringle, Bart: 5. R. S. 
; . from. Mr. William Anderſon, late Sur gebn Mate on 
"hoard His Majefiy's Ship the Reſolution, 2 y Surg yon 


2 
e that Ship. e 
7 O 1 — Jil 613. 1693 Did Van 
b n a VI Aten 1019 20) 10t bm: inan 
{jt 6 2 dein 10 pl 37] ; 19115 [10 I69 
dl 55 er SIR JOHN PRINGLE, BART, 5. 5 R. bt | 


4851 "ip 110 8 1d 11 cl * 11 2 J1tt 3; en 77. 


N compliance with your requeſt I have ſent 
you the few notes which I had taken of the 


775 tro 


haps, leſs ſolicitous about remarking the minute circum- 


quently heard of people being poiſoned, as it is com- 


but, as far as I have been able to inquire fince of thoſe 
who have been there, or from books, I do not find that 
anytolerable account either of the . or of wo means 
of curing it, has been made public. | 

This being the caſe, it is almoſt needleſs to La that in 


treating the diſorder we could have no method founded 
on 


Mr. ANDERSON's Account, &. 545 


on experience to purſ! ie, and” thetefore 1 were obliged to 


palliate the ſymptoms, from the analogy they bore to 


thoſe that occur in other diſeaſes. From a ele might 


that { the matter which cauſed th 

1 2 tn the ſtomach, Mr. DET the an 
2 dere ih ſome warm Water to be d drunk, in order to make 
the patients vomit ; . Which 482 it had with ſome of 
them, and they were a little relieved by it. After the 
nauſea had ceaſed, he gave ſome weak portable up, as 


a diluent; and for the moſt troubleſome ſymptom, vis. 


the heat on the ſurface of the body, he preſcribed a ſu- 


dorific julep, whereof the active ingredients were the 


onial wine and /piritus mindereri. This, in ſome 
meaſure, Had the deſired effect, as it brought on a breath- 
ing ſweaty which, for the time it continued; 
violence of the pains. No other medicines wer uſed; ex- 
cepting ſome purging ſalts, for preventing inflammation, 
in two or three, whoſe; mouths. and throats had been, 


more particularly affected. Their diet conſiſted ahiefly, 


of tea, ſago, and portable ſoup. .. n 
have avoided faying any thing about the manner At: 
which che poiſon operates, as the inſtances,have been toe 


few, to! draw any certain conſequences from them. I 


would only obſerve, that its action may be ſuch, as to 
affect and deprave ſome of the organs of ſenſation, with 
out much irritating the firſt paſſages ;. becauſe in all the 
patients the diſorder of the ſtomach and. bowels had long 
ceaſed before the other ſymptoms went off. And L Wag. 
mene. in 7 np opinion by a circumſtance ' which 

one afterwards, 


ated: the 
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| Aber wurde happened to Captain So, h, ee 
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ther end Laer therveſtel uh his — nor was — 
of its weight when he graſped it. On the other hand, it 
| was remarked; that ſome of the other ntlemen, WhO 
Hack like wiſe eaten of that fiſſi, had alſo a l and 


loſeneſs. The difference, perhaps, depended 
quantity taken into the ftomach, * de e con- 
* be- ee 120. * 
I hall only add here, that, raving. been. Game by 
Mr: BANKS with a fight of his drawings, I find the Shar us 
| Pagrus of LIN Nx us to be the fiſh which. that eaten by 
| our people moſt reſembles. It is probable, that it is the 
ſame fiſh that Qy1Ros found to be of a poiſonous nature; 
but at'the ſame time I muſt obſerve, that it may well be 
doubted, whether this ſpecies. is always poiſonous, : as our 
| men ate another-of the ſame ſort about a month after, 
without s. ee by 21 1 &c.. 
17960 T Te f 1 
py SATURDAY, July 23, 1774, on You His Ma- 
1 Jeſty" s ſhip the Reſolution, off the Iſtand Malicolo, in The 
South Sea, three fiſh, of the ſame ſpecies, that had been 
caught, being dreſſed for dinner, affected all thoſe, who 
ate of them, in an uncommon manner; but five perſons, 
who hag eaten of one of them, were more ſeverely at- 
tacked than the reſt. Immediately after eating, nothing 
| 


was felt but ſome uneaſineſs (or ſuch pain as follows 
N wy n Oo. 


Jome poiονπι] F in The South Sea. gap 
from ſwallowing any acrid ſubſtance) in the mouth and: 
throat. About two in the afternoon, ſome felt an un- 
eaſinteſs in the ſtomach, with an inclination to vomit; 


moſt were affected. The ſymptoms at firſt were univer- 
ſal laſſitude and weakneſs, followed by a retching ; and 
in ſome; by gripings and looſeneſs. To theſe fucceeded 
a fluſhing heat and violent pains in the face and head, 
with a giddineſs and increaſe of weakneſs; alſo a pain 
or, as they expreſſed it, a burning heat in the mouth and 
throat. Some had the mouth affected in fuch a man- 
ner, that they imagined their teeth were looſe; which 
might really be the cafe, as a confiderable ſpitting ate 
tended this ſymptom. The pulſe all this time was 
rather flow and low. - The retching and Joofeneſfs 
did not laſt long; but the pain and heat of the head 
were extended to the arms, hands, and legs. The pa- 
tients continued in this manner all the night; but with 
ſome intervals of eaſe. Towards the morning, thepains, 
eſpecially thoſe in the legs and arms, but more particu- 
larly abont the knees, were ſeverer than before. Theſe 
would fometimes remit and frequently ſhift, or be more 
violent in one place than in another. Sometimes the 
pain would remoye ſuddenly from tlie legs, and fix in the 
head; the palms of the hands were hot; and the fingers, 
legs, and toes, felt often as if benumbed: nay, the whole 
limbs became in ſome meaſure paralytic, the ſick perſon 
being unable to walk unleſs ſupported. Although there 
appeared no ſwelling in the face, it might be obſerved 

Vol. LXVI. 1 1 


but it was near the evening before thoſe who ſuffered 
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(9 heme ortok ſhining or gloſs upon it and the ꝓatient 


ſometimes imagined his noſe was grown to a great ſine. 
« 124th, In the ſorenoon they continued much the 


fame; but ſore, after ſleeping, were vather eufterg and 
one had a copious ſpitting, which, however, gave him no 


relief, for at moon the pains in his limbs ceaſing were 


removed tochis head, which they affected vinlentiy with 
a ſenſe of thrabbing and great heat; nor were there any 
qt. the patien s but this iy whe imwplained-omark of 
thank during the illneſs. enifq 199Toiy 10 97m ie 
Another, in particular, — * pain imbsgcknres {ſo 
increafed, that they made him cry ot. The uneaſi- 
net at; he ſtomach and beat of the throat! in al had 
nearly ceaſed . When the ncus about the fatcat was 
forced away; by ſtraining, it felt hat, and leſt the ſame 
ſenſation about the throat for ſome time. In the after- 
noon, nit ot them grew much eaſier, but continued 
weak; and two, Who now feemed better than they had 
been before, complained of heat ans — thein 
hands and fret. M Anον ffs 
02th, All five had reſted. W night; but 
complained of weakneſs and foreneſs of the mouth; witli 
heat in the hands and feet. One, who had been rather 
worte than the others, ſtill had a confiderable ſpitting- 
26th, All continued better, but the pains were not 
entirely gone. The great weakneſs, with heat in the 
hands and feet; were ſtill general complaints, and the 
torenefs in the mouth remained in ſome. The one men- 
en as having a large diſcharge of ſaliua, continued 
ſpitting; 


 jom# pd i e οNÿhNs,ea. $49 
Spitting; wid another began to have the kürte compte} 
— ä —v— degnaee :- wid bonigemi aj 

27thy One of the five had no other cbmplairit but a 
diſagreeadle fertiation on rubhing his Kin i aH part of 
his body Another, as yeſterday, mentioned a ſlighe gidd- 
neſs, weakneſs, &c. Athird, who had been che worſt of all, 
and wlio had taken ſome purging falts, was muck better 
The other two; who had ſeemed fo well the day beſbte, 
became avorſe at night; one of them, who befure Hatt 
told me of violent pains in his knees, had a rettrfi f the 
ſame ſymptom; the other had pailie” in his legs, and an 
— ů —-„-— 10 Clic beam v4 fl: boston 
aA gch, . confidetublyibernes) except one 
who had been ſeemingly well the nightBefore, hut tum. 
plained _ of ſeams * Aying paitis irt His 
limbs. 5113 $1] n. 5{17 117005 T1016 ts) 
29th; A of dm. clad — Ai complained of 
wandering pains in the n weaknets aul Heat in ther 
hands and feet. Fattistattt ,atotad nod 

zoth, Continued as W At times they ſeemed 
quite well; but, in the morning, they coraplainied of 
more weakneſs than in the preceding evening; and the 
pains, which generally appeared | to be — us in Mie 
day, returned at night. _ 

31, All were better, but not e e might 
pains and a wenkneſs in the morning; and fome {tt felt 
a diſagreeable ae their * n . and others in 
their month; ' + ee 
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One had no complaint. The rat yo alts. 


„Lee eh ' paitis, and x fene of ' wearineh or 
weakhefss | [ditaat-g194 2194 t (17 S221 
Volga; Alk were pretty free from party but one had ſtil 
400 kuck Heat in i hands. 8 
za, All recovered; fore rrifling Pains and a little 
 weakhefs excepted. 
. Theſe notes I kept of the five who had eaten of one 
. With regard to thoſe who had eaten of the other 
two fiſh, they were not fo ſeverely handled. No ſigns 
of illneſs appeared amongſt them till night; ſome 
"Had then a nauſea, retching, and  fome Tooſe fools. 
Others felt only pains in the backs, arms, ali legs, as 
i a theumatiſhi;” but it was obſerved, that in all, the 
ibs Was Mae of leſs affected with an uneaſy ſenſe of 
ſtiffneſs. All theſe, though at firſt Nightly ailing, and 
chotigh the fymptoms were later in coming on, had this 
circumiſtance attending them, that they 1 were > all worte 
next day in the evening. 
or the 2 5th, they continued much the ſame as on the 
day before in the afternoon; but, towards night, they 
grew ſomewhat better. They had pains in their arms 
and legs, with a weaknefs and fenſe of heat on the ſur- 
N of the body. 

26th, All complained in the ſame manner; and, though 
Aab Rl Ger leſs, they continued, often ſhifting ſud- 
deny from one place to another, and the weakneſs ra- 
ther in deni | 
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5 l e of thy em, who had ſuffered leaſt, remaigod 


much the fame. The others were ſenſibly better. = Tl 


1+ (2.8, Moſt of chern had, wandering. Pains ing their 
arms an legs, but were, in other reſpects, viſibly better. | 
One hg, for the, firſt two or three days, had Karcely 
complained, ſaid, that this day he had a head-ach-and 
pains in his legs ang arms. + wn dd 
29th, None of.1 them yet perfectly recovered z/all m- 
plaining o of. Jeſſer ꝓains in their legs, arms, or dra. o 73 
Zoth, All continue much t the fam, d Stonlli to 
31ſt, All bet but E ee free ſow pains 
and weaknef; 3 i Znicq In f 2 
Aug. 1ſt; Some were recovered, andthe geſt bet b i 
3 All. of wa were pretty well; and, they, conti- 
nued To. 5 5 Taro) Tarr TIA 2tarfteit 
Several of c our dogs, who had eaten, of thete band 
eſpecially of the guts and, bqpes, ſremed. fe qed: 31a 
higher degree than the men. Their Ulnets might, per- 
haps, have begun in the night, but was not pergei ved till 
next e One, in particular, had | violent reteh- 
ings, a Paraly/7s (eſpecially of the hind legs), lay down, 
rolled, howled, and ſhewed other ſigns of great! pain. 


More ſaliva, or froth, tame. about his month ; AG hn 


8 8 5 ne way 15 diy ; thou: gh hots that had-eajen;as 
muCc 1255281 but lightly affected, their, Principal 
n being only weakneſs in the hind legs. It. was 

4 C 4 obſerved 
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8 32 2— 574 Mr. luz 7 I c. 
obſerved, that moſt of them were troubled with a ſwel- 


able to move, but groaned n.. and lay in ap- 


fore, to make him vomit: he died in the afternoon. 


cepted, who had not been ſo ſoon or ſo violently attacked 


Wiſe; to Wit, that thoſe who were more {lightly and 
later attacked continued ill as long as the others. Some 


A hog, who had eaten of the offals, died next morn- 


of the liver; and that a dog, which about three weeks after 


n 
. jo | on - 
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ling of the penis. 
One lay the firſt day, all the afternoon, without being 


pearatice in great anguiſh. . „ Hi, ado] 
Next day, they ſeemed all Cuttentin better, except 
one, to whom tobacco- juice had been given the day be- 


Ou the third day, though the dogs were more free 
from pain, yet they continued almoſt motionleſs, nor did 
they begin to eat. 

On the fourth day, they were alk nuch better the 


mood of them running about, and eating is victu S. 
On the fifth, all of them ſeemed recovered; one ex- 


us, the others. .. This remark was made of the men like- 


days after, the ſame dog became fo paralytic in his hind 
that he could not ſtand: but afterwards he 1 reco- 


vered the uſe of them pretty well. 


ing; as did a perroquet on the ſecond day, which had 
got from his maſter ſome of the boiled fiſh. It will be 
proper to add, that another hog died, which had fedon the 
entrails of that fiſh whereof Captain cook had eãten a bit 


had eaten of a fiſh of the ſame ſpecies, died, after a linger- 
ing illneſs, of the ſame nature with that which had affected 


others of his kind. XXX VIII. Ex- 
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"HE experiments of Mr. bn tipori 
ignited bodies ſeem to 2 that, en 


M Ae thr plates 


derous than when cold. The ex which Fhave 
made on. heated metals, fuggeſt a different 4, ad; 
tradict the fact he relates; fo that I am induced to Be. 
lie ve, that ſome circumſtance, not attended tb, bas unte. 
duced a miſtake in the relation this learned | 
bas, publiſhed as the reſult of his inquiry. 

His experiment ſtands thus recorded aue Nat. Hiſt. 
1 II. p. II.): a maſs of iron, after receiving a white 
heat, weighed 49 Ibs. 9 oz.; when reſtored again to the 
temperature of the atmoſphere 49 lbs. 7 O2. Henee'He 
concluded, that the igneous particles, contained itt the 


heated iron, increaſed. its abſolute ad 2 ounces. 06 F 
2 


een 
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heated to the degree he mentions, the 
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eee A as bellows: f. % 27 
weight of gold, made red-hot, became apparently lighter; 
but, when reſtored again to the temperature of the atmo- 
ſpbere, its former weight was perfectly reſtored, | 
| 2d, One pennyweight of iron, heated as above, was 
alſo apparently lighter; but, when it became cool again, 
its weight was vitibly augmented, 
It is now ſeveral years fince I made theſe experi- 
ments; but I well remember to have repeated them 
ſeveral times, and that the reſults were always the ſame. 
It may be neceffary to remark, that the beam uſed 
in theſe experiments was ſenſibly affected by the —-th 
part of a grain; and likewiſe, that each of the metals 
was heated upon charcoal, by means of a candle and a 
blow-pipe, and both were brought nearly to a ſtate of 
fuſion. 
It ſeems needleſs to obſerve, that the apparent levity 
of the gold and of the iron, when hot, was owing to the 
aſcent of the rarified air above the ſcale, and to the ten- 
dency of that underneath to reſtore the equilibrium of 
its preſſure. The increaſe of weight in the iron might 
probably ariſe from its having, in ſome degree, acquired 
the property of ſteel, by means of the flame and char- 
coal. 
I am at a loſs to account for the fallacy which ſeems 

to have attended M. BUFFoN's experiment; but it ſeems 
probable, that the heat of the maſs of iron employed by 
Him, had a greater effect on that arm of the beam from 
which 


N _— zee F R 
which it hun © than on the other, Which 


heated, would conſequently be leſs ex pan 
difference of expanſion might produce the — in NM. 
BUFFON' account of the weight of heated iron. 

If theſe obſervations afford you any ſatisfaction, it it 
will given me pleaſure. 
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K. 1 5 iu, Was ſent for on the 25th of March, 1774 
bac d you? YI JAMES WILKINSON: of about, thirty 


one years of age, the ſon of a farrier in this town, Who 
had labgured. under a end of ee * 
days. 21 (Nil et 

Jr The account this man gave. of hiraſelf was, that he 
had been fourteen years a ſoldier in a regiment. of foot, 
hut had, been diſcharged. the preceding year as unfit for 
ſexyice, on account of this diſorder, to which he had been 
long: ſubject, and which was ſuppoſed. to originate from 
à ſtone in the neck of his bladder; that, about twelve 
Fears before his diſcharge, he had contracted a gonor- 
rbea, which had been badly cured; that, from that pe- 
riod, he had become afflicted with frequent ſuppreſſions 
of, urine, and that every return had been of longer dura- 
tion than the former; that when the ſuppreſſion had 
continued ſome time, he had been uſed to go to the Regi- 
n „* and to ſtay till it was removed; and that, 
Aab eile: 55 | bleeding, 
1% 


— gy” 208. 850 
bleeding, — had been the 
means uſed for his relief. He added, that the catheter. 
could never be introduced into his bladder from the Grit. 
attack; that the firſt ſigns of relief were a few invalun- 
| tary d of. urine iſſuing from the urethra, after. which 
foll a. ſmall thread-like ſtream, which continued to 
run until the. bladder was a little more than half emp- 
tied; for he did not think that his urine had at any time 
been perfectly diſcharged, during the thirteen years he 
had been afflicted with this painful diſorder. He con- 
cluded with telling me, that in other ref he had 


enjoyed good health; and that the preſent fuppreffion 
ä Man he had 
. 51410 10 2 7 2 


bi man Was in a very didrefibd condition H 
bladder was diſtended. to an enormous ſize, reſembling 
the gravid utrrus at that late period of geftation, when 
the fundus reaches above the navel; to ſuch a degree was - 
it dillt6d-by the repeated ſuppreſſions of urine for ſo 
mary years. His pulſe was ſmall and quick; he had 
been troubled with a hiccup for many — . 
vornited every thing he had taken from the firſt day of 
his linefs.: His head and face were emphyſematous from 
ſtraining; and the cellular membrane. was. ſo: much in- 
flated, that he could not open his eye-lids. He was at- 
tended by two ſurgeons, who had uſed bleeding, opiates, 
clyſters,; fornentations, and the warm-bath, without any 
benefit; and they had repeatedly attempted to intro- 
duce catheters of different ſizes, without ſucceſs; that 
inſtrument, having paſſed without reſiſtance to the neck. 
1 A ot 


79 eee 88 
abies there with 'awobfttradion hot be 
oberes nder ſuieh preſſing cireunfances no time 
was to be loſt. The patient's" life was in imminent dans 
Ser, either from a rupture, or a gangrene of the bladder. 
The approach of the latter was ſoon to be apprehended, 
from the hiceup aid ſmallneſs of the pulſe; There was 
no alternative left; the bladder muſt be ſpeedily ermptied 
by att aperture ſomewhere, or 3 
"Phe furgeons, therefore, went to prepare tlieir inſtru- 
ments for making an opening into the bladder. Re- 
flecting, in their abſence, on the moſt eligible method 
of F the operation, I Was in ſome degree of 
petplexity; for P did not much approve of any of the 
methods recommended by the beſt chirurgical writers: 
either that of making à perforation above the pubis, 
in the place where the higher operation of lithotemy 
harem na or that of the puncture in perino. Whilſt 
Iis*Xonfidering har was to be done, the mother of 
the patient told me, chat ſhe had ſeveral times that day 
attempted to give him a clyſter, but had not been able to 
irrtibduce the pipe, by reaſon of a large ſubſtance low in 
the gut near the fundament, which ſtopped up the paſ- 
ſape. It immediately occurred to me, that the obſtructing 
body could be noother than the diſtended bladder, which; 
having filled the pelvis, prefled downwards where there 
was the leaſt reſiſtance towards the anus, as well as up- 
wards into the abdomen. From this circumſtance I was led 
to chink, of diſcharging the urine by a puncture into the 
bladder, with a trocar introduced by the anut 1 con- 


ceived that this method would have advantages ſuperior 
| t0 


PPP ref Viines. — oi 
to anyiother that I had heard of, fox ſimplicity, eaſe, and 
ſafetye The finger could guide the point) of the inſtru - 
ment to the very ſpot of the bladder to be pierced. The, 
coats of the inięglinumm rectum and bladder, and the inter- 
vening cellular membrane, were all that were. ta he Perz 
forated, and they were now preſſed ſo cloſely together, 
that chere dd be no more art required than in piexcing, 
any ſimple bag of water, When the ſurgeons returned. 
I toldthem what: had occurred to me concerning the 
deſcent of che diſtended bladder (for 1 had not yet, ca- 
mined it) and its preſſing the rectum downwards; I xe+ 
preſanto to chem the hazard. and difficulty attending the 
operationnbitheste in uſe, and propoſed this methockoft. 
perforating.the bladder with, a trocar introduced bythe; 
anus. They readily acknowledged the adyantage of ſuch 
a practice, and agreed to give it the Preference. We. 
examined with a finger in ano, and felt a Hharge.cpupd. 
tumor, a very: little way, within the orifice, profiling. the; 
anterior ſide of the rec/um downwards, and x hg; 
anus and perinewnconfiderably outwards., The gabitielb. | 
was looſe and empty; and through its relaxed: ne 
tumor, which was evidently che bladder, was diſtinctly; 
felt ſtretching every way, completely filling the peluis, 
and feeling like the membranes which contain the wa- 
ters of woman in labour, thruſt into the dilated pagina: 
deſoribed the manner in which I thought the pungs, 
ture ſhould be made; and, as 1 imagined that I. could. 
better exequte What I had myſelf conceived than anather, 
mY I — to do it; Which being readily nn to,; 
19gizt 2990190 /b6 4 Goa e 
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1 kd ng 68 bis Back bfr abed with li 

Ds e over che ſide of it towards the 
by it, ard” M8 eps Venit into the poſition/theyſarsiplaced 


br e opel eration bf Hthotomy, and held byc ted af. 
Kale, Ltfocur o the middle ſize, With its point, 
pens 87 by the extremity of ce fore: finger well ed, 
was introdu o the aus, un e tip | 
Totroduced into th until the tip of the finger 
1874 —.— part of the tumor; hen · s finger 
'withdrawn; and ttie point of the inſtrument 

kin LOIN Ahh the turnor, it was plunged into 
by ren ler to the axis of the Bladdesin an 
eree. poſfijtes & the' petforator being pulletli outy che 
| 1 . im on followed.” A-Nraight>catherer was 


y introduted throu b the” canuls into the bladder, 
12 2 "as 1 85 COlfapfed and fhrunk upwards as the water was 
diſch the canula fnould prove too ſhort; for its ſhe} 


Able to the 2717, The canula was . 
12 e Aperture as far as the rings of the catheter; as 
he ” fronts of uſe, and the catheter 'remained- in 
adet until the urine was all drawn eff during 
. that inſtrument was moved different ways, 
Ky ſearch' for the ſtone which was fappoſed originally to 
Have occafi oned the diſorder; but none was to be found. 
The Water being diſcharged, the catheter was taken out, 
and . ent put to bed. The parts were repeatedly 
fomente and a draught, with half a drachm of nitre 
and 25 drops of laudanum were given, and two une 


the fame Kind were ordered for the night. 
wal pal 
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moſt gene. He was directed to 
and the mitrous opiate Was. repeatod. r gf? b< 
.-2pth, :He:complained of a fulneſs of big, hell | 
bably eng to his not having had a ſtool. He 
ever be pleaſed; but nom he began to pęrgel g 
urine come by che urethra at the fame time. We gig nat 
with the night-dranght, was (till. continued. The re-. 
ſolution of the inflammation 21 now begun, . 
conjectured by the urine finding. its natural Paffage by, 
the uretbra, a bougie was introduced beyond the rich fr 
at the neck of the ſbladder, and to very good a cſs 
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i Nth ee tet eb Gents, 
had paſſed maſt af is wine by the mm n 


bit" No water bad iſſued through the aperture either 
is, morning or the preceding day; the whole, though in, 
eee vy che urethra. He complained: 

| f „ nee tot ins 
„76, This day — — 
r eee eee eee 
A ie iohodmro afibottss 
April btb, The Puncture through. the, WeeJwer; and 
appeared to be quite healed. Tha urine ns diſ- 
2 a tolerable ſtream, the, paſſage being = he 
obi 5 rved, much v e eee thixteen ears 
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He continued che daily. uſe: of the ens and;) 
being ſenſible. of the great benefit he had received from 


them, willingly, perſevered in their ue, until the ſtrie- 
tare Mas ſo much leflened, as to. permit a free diſcharge 
of, his an by theſe means he obtained a complete 

301108 tor, in two. months after, he left the toum in every 
Well.“ It was remarkable, that, during the pro- 


of the cure, no urine was perceived to done inv 


gxels 


tantarily through the opening; but it was always re- 


tained until the patient, prompted by a —̃ — 
bladder, made his water, as has been relate. 
Having Siven as accurate an account of this! eaſe a0 
am able, I ruſt now, sI, in juſtice to myſelf; beg leave 
to aſſure vou, that I had neither heard, nor read, of any 
method of. perforating the bladder, famailartathatwhicts 
1 have related, before you kindly informed me in your 


+ laſt 


Chirangiv. Dans procured me Volk, ard 1008 2 
papepwith great ſatis faction, aid arri much obliged to yo 
for yo intelligence. 1 not prefatnert6* claim Yny 
merit from - a thing which took its riſe from” miere acci- 
| tion which the pipemet with whoa the 
pats mother. attenqpted to give him — 


— in the mind of any Hibiliig' Wah, 
Andibeg you — — atisfac- 
tion in finding it occurred to M. FLUXANT; the ingenious” 

author of the paper on that ſubject, in that publication, 
from a circumſtance, which, though not fimilar, 
amounted nearly to the ſame thing. This ſurgeon We 
ing introduced his finger into the ans, to examine the 
ſtate of the bladder; in order to perform the ptiſictufe ia 

perinau, found it fo round and tarnid, and fo math 2 
the reach of his inſtrument, that he thought he could 
perforate it 'with ſafety in that place; and, from a little 


reflection on the ſtructure of the parts, was convinced of ; 


the expediency of operating in this manner, in preference 
to any other. 


Before I quit this ſubject, I think it proper to acquaint 
you, that I have found a compoſition of calomel and opium, 

in large doſes, the beſt internal remedy for ſuppreſſions 
of urine, in general; and that I have repeatedly ſeen this 


Or Hern convinced, 


medicine ſucceed after the uſual means have failed. I an 8 


3 


convinced, from hoſe trials, that doe principaber Redkc 
efficacy is in the calomel, OE CI 
ax-joined. with camphire, have proved unſu 134 
ann i. well fatizficd, of the advantages of this. peace, 
that, if called early in the diſorder, I direct tea 
calomel with two grains of ſolid opium, made into a Bolus 
with any conſerve, to be taken immediately, and re- 
IV in fix hours. I have ſeldom oceaſion to order a 
patient * d by the 
— WN has failed. Fan e it in 
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opinion, many very curious experiments and obſerva- 
tions; and, though it was not intended for that purpoſe, 
I cannot but think it well deſerving the notice of the 
Royal Society. I have, therefore, sI, taken the firſt op- 
portunity to put it into your hands. 


And am, 
Yours very ſincerely, 


W. HENLY. 


Vol. LXVI. 4 H 


friend Dr. FOTHERGILL, contains, in my 
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638 Dr. rorn rio οονοννH⅜r at 
Otis 3001 2 DOLW ; 2x91 to 3g och = TY 
n, gaimiq mud ,onvtot bus 16 | May 39 2h96: 
K CCORDING to my promiſe, I now proceed to 
gie voa ſhort account of ſome obſervations and 
experimerits concerning the late ſevere froſt. As ſome 
of the phenomena appeared to me not à little furprizing, 
I minuted them down at the time they occurred. 
Jan. 27th; The great quantity of ſnow which had 
continued falling almoſt every day for three wenks, had, 
for theſe five or fix days paſt, rendered the roads im- 
paſſable; and the poſt, both upwards and downwards, 
was ſtopped, the ſnow being drifted. from fix to ten feet 
deep or upwards. This morning me froſt became 
fullenly "i very — the wind full Eaſt, accompanied 
with ſnow. The barometer ſtood at 291. A thermo- 
meter, according to FTAKHREXHEI TS ſcale, which hung in 
m parlour, where there was a good fie, ftood-at'g.3?, 
that is, only 1% above the freezing point. -Adterrit had 
deen ſüſpended a quarter of an hour on the Chineſe pali- 
ſades before the ſtreet-door facing the South, it ſunk to 
20 that is, 12* below the freezing point. At five 
oclock the ſame evening, it fell to 16“. At this time 
eggs in the market cracked in the womens baſkets; and 
appeared in a coagulated ſtate, of the conſiſtence of bees- 
wax. This evening was placed on my garden-wall, facing 
the Eaſt, half an ounce of each of the following liquors in 
a cup; vis. lemon: juice, vinegar, and red port-wine:/ 
Jan. 28th, This morning, at eight o clock, the barome- 
ter ——_ at 30. The thermometer at 127, that is, 20" 
£15 below 
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below the point of freezing; wind Eaſterly; the atmo- 
ſphere clear and ſerene, but piercing — 
liquors were reduced to a ſplid cake of ice This ni 
about eleven, were placed on the ſame wall the foll TN 
liquors; un. ſpirit of Mirdererus, volatile ſpirit of fal 
ammaniuc al both kinds, mild n Rus. ri 
of nitre;/ red port wine, and French brand. 
Jan. a qth, Barometer 294; thermometer at 1 hat 
is, 4 1 below freting; the Eaſterly wind excefſively keen 
and piercing. The roads which, at great labqur and ex- 
pence had juſt been cut through for carriages to paſs, were 
againthis morning, though no freſh ſnow had fallen, com- 
pleatly driſted up. Theſe liquors alſo, to my greatſur- 
prize; mow: ſhewed evident marks of freezing. They 
were fuffered to remain, and two more cups were placed 
near them, with highly rectified ſpirit of wine and vi- 
triolic ether. At a little diſtance was placed, in a frigo- 
ric mixture, conſiſting of a combination of the vitriolic 
3 an ounce of crude quickſilver in 
— (3 91012d, 2ghs] 
Juan. 350 The morning clear, but intenſely cold, 
wind S.; barometer 305; thermometer ſunk to 9 
that is lage below:the freezing point; a degree of cold 
which, I apprehend, has been but rarely experienced in 
this climate, being 35 below that of the remarkable 
froſt in the year 1739. On examining the liquors on the 
garden-wall I found, to my aſtoniſhment, all of them, 
except the ſpirit of wine and ether, perfectly congealed: 
the fart time I had ever ſeen theſe liquors in a ſolid form. 
HOWS] & 9 2 Being 


ficial, added to the natural cold that now prevailed, the 


conds, into the bub of the thermometer, yet the refuſt 


590 Dr. — eee &c. 
Being deſirous to ſee the effect of a high degree of arti- 


thermometer was immerſed into the frigorific mix- 
ture; but though it ſunk the quickſilver, in a few ſe- 


Vas hy no means adequate to that of the experiment of 
Profefihr BRAUN at Peterſburg: for although tlie quick- 
ſilver in the thermometer, and that in the phial, con- 
tracted a film on the top, yet it remained quite fluid 
below. 

Jan. 3 ſt to Feb, 1ſt, The barometer at MA the ther- 
mometer only at 1 65 that is, 157 belo the point of 
congelation; the atmoſphere ſerene and pleaſant. 

Feb. 2d, Wind S.; barometer 29; a warm, miſty 
morning, ſucceeded by a pleaſant, fpring-lke” day, 


red in a 't mild and FANG, thaw, the thermo- 
N 8 3 YE 0 
has n ns 8 got 5 BF to 402; 19, greatiwas the 


6 {of tewy perature 1 » 2 ſpace. of dime And 
a "worth o of Gln, that the 2 — cold, 


whith' had prevailed univerſally during the preceding 
mail" feaſc for 15 ; Tuddenly diſappeared in the. Mg Jae intend - 


frat ut & Mi began to re-appear, toge Derne ob 
ections a and other diſeaſes af the Jones period. 
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XLI,. An Account ofthe. Maynetical Machine ' contrived * 
tbe late Pr. Gowin Knight, F. R. S. and preſented 0 
The Bann Society, 4 J Wannen M. D. F. RS, 
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Imuſt, however, inform you, that this machine, which, 
by theannexed figure and its explanation, may be obſerved 
to conſiſt of two parts, is by no means ſo ſtrongly mag- 
netical as it was at the doctor's deceaſe. Not long after 
mis Event, it was neceſſary to remove this apparatus from 
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8 ti thi BAG Mifcdin/ One of mheſe pars 


and the pa 


4s fited up ih y, Müfeum; the other was left at the 
odgings of one of your very uſeful, ingenious members, 
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204 40 Tor IBPieg adhs ſtröngly the needles of ſea- 
cotnpallts:” Here F it was accidental deſtroyed by fire, 
ts it Sorrfiſted of rendered almoſt wholly uſe- 
leis. A new one has, however, been made, and impreg- 
nated with the magnetical power, by the ingerſious gen- 
tleman abovementioned, according to the method of Dr. 
Nef. m Has dedtilted = be Hdefavfe degree of mag 
netic force, By veng Placetl in the polar lihe with the 
other part of this machine that was unhurt, and where 
in time 15 will, perhaps, Square a FUG eee of 
maguetic energy. 
wih lt had been in my — to have n a minute 
and pertinent derail of my deceaſed friends Uiſcoveries 
{tv this brach of knowledge. He acquainted me, it is 
rite, at different times in converſation, of the progreſs he 
Hal frlade in theſe diſcoveries; but, as I then thought he 
intended to leave behind him an exact account of his 
exÞerimenits and reſearches and their reſult, I rather 
Hſtenell to His relations as matters of inftridtive:amuſe- 
ment, not thinking it would ever be neceſſary for any 
other perſbn thin himſelf to give the public an account 
ef His labours. Ifideed, xhiere are many uſeful memorial 
of His, on tłis ſubject, in ybur on collections, to Which 
Imuſt fefer che —— J mall only mention 
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. machine, which I dg 
nt Kent He ous rH, OAT himſelf or any 
other. perion.., II C29 1107 10 510 10 40400 wy 

„Tho firſt thing, 1 believe, that engaged the, dofto | 
attention, more particularly to magnetiſm, Was the wool 
dent chat befel a ſhip's compaſs from lightning; and 
of Which; 1 think, the doctor gave a very circynſtt 
account to the fociety. This affair led him to conſider 
the fixuture of the compaſs more minutely. He; pro- 
cureilcompaſs-cards ready-armed, as if is called, from dit 
ferent makers both at home and abroad. He, found moſt 
of the needles ftrangely erring from due polarity ; ſome 
being many points to the Weſt, others as many to the 
Eaſt, of the right poſition. Amongſt them all there N 
only one, which to him ſeemed conſtructed om a rati tional 
plan, and was of French make, procured from Marſeilles; 7 
but even this was not without very evident faults. Las 

To ſix upon the proper formof a needle through which 
the magnetic effluvia could paſs with the leaſt interrupy 
tion, to give the needle ſuch a degree of hardneſs as to e: 
tain the magnetic influx the longeſt, and with the gręatęſf 
force, were material objects; and, I imagine, a: vier 
to have ſuch a degree of magnetic power at his com- 
mand, as to force the magnetic virtue through the moſt 
conſolidated bars, was his firſt inducement to try, whe- 
ther he could not collect ſuch a magazine of magnetiſm, 
as would be ſufficient for every purpoſe of this kind, 


and at the ſame time exhibit ſome new phenomena in 
5 phyſics, 
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- Bs 2 however, was: - much. — x 2 a few 
the magnetic flux, 
by conſtant. attrition. To, th hole, other 
after they had 
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col 12 

W had 1727 the whole maſs : as ; it is 1 | pre! Wh 
to you, 3 and reſting on wheels and pivots, in ſuch manner 
25 to — eaſily manageable for the purpoſe « of i Impreg- 
red, for 
ervice of government, and others, who had he. 
25 FT, to think, that the compaſs, on which de- 
pended the lives of the ſhip's crew, could not be made 
'perfect, an ad that i it deſerved a reaſonable compenſa- 


9 


3 'it is to the doctor's ingenuity and indefatigable 
attention to this uſeful inſtrument, that it has acquired 
amongſt us a degree of perfection unknown to our pre- 


deceſſars. 


When the machine was compleated, he ſtill was 
adding continually to its power. He impregnated every 
ſingle bar of which it is compoſed, by repeated attritions, 
and applied it to the remaining bars in their magnetic 
poſition. After this operation, he always found its effi- 
cacy, for a aa. conſiderably diminiſhed; for - the « eld 


4 GCE, . via 


other However, it grew always more 


LAS 


each of het operations; and it is rei än pl 
if a perſon” could" de foutid, who, with equal ps 
and Ikill, would, at proper diſtances, repeat the" 
proceſs, that the preſent machine would acquire a degree 
of force ſuperior to what the original ever poſſeſſed; ed; för 
much depends upon time and a due e Ik tothefe 
was add a freſh i impregnation of each ſingle bar, by 11 
means Nitherto made ule of, vou would Probably poll a 
larger fund of magnetic power, than Exiſts 3 in any artifi- 
cial ma now in being. | 

Hut this cannot be obtained, if an able | 
e 0 


be prevailed upon to renew its vigour 1 in this 
might poſſibly. afford the curious ſome” farisfaction, ta 


know, whether er, in its preſerit ſtate, it. loſes a any | torce, of "of 
acquires freſh virtue; to know, with ſome degree. o pres Z 
| ciſi ion, how much weight it will now ſuſpend; and. 
obſerve annually i its variation. I need not ſugge elt. 155 
a trial of this nature demands no ſmall attention. 
the motion of a carriage in the ſtreet, though Ae 5 
diſtance as the ſociety” s apartments, will make a ' cond 
derable variation. * 

I do not know, that the doctor left behind him any de- 
ſcription of a compoſition he had made to form artificial 
load-ftones. I have ſeen in his poſſeſſion, and many other of 
his friends have likewiſe ſeen, ſuch a compoſition; which 
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* 1 E e * 
es — — — 
_ fixed, ham either my real load-ftone or any magnetic bar, 
| however well tempered. + In the natural ones he could 
charge the poles in an inftant, ſo likewiſe in the hardeſt 
bars; but in the compoſition the poles were inamoveable. 
He had feveral fmall pieces of this compoſition, which 
had ſtrong magnetic powers. The largeſt was about half 
an inch in breadth, very little longer than broad, and 
near a quarter of an inch thick. It was not armed, but 
the ends were powerfully magnetic; nor could the poles 
be altered, though it was placed between two of I 
bars, and they were very ſtrongly impregnated. 
maſs, was not very heavy, and had much the lt ee 
of a piece of black lead, though not quite ſo fhining. I 
believe he never divulged the compoſition; but, I think, 
he once told me, the baſis of it was filings of iron, re- 
duced by long-continued attrition with water to a per- 
fectly impalpable ſtate, and then incorporated with ſome 
pliant matter, to give it due confiſtence. Perhaps ſome of 
his acquaintance may have been more fully informed of 
this circuniftance; and it may be rendering great aid to 
future enquirers, to know every thing that can be col- 
| lected relative to fo curious a ſubject. 
Leſt the machine itſelf ſhould again be expoſed to a 
like accident with that which deftroyed a part of it, I 
thought an exact repreſentation of it, and its ſeveral 
parts, might be the beſt means of preſerving it to future 
mes, 1 inſerted in the Tranſactions of the Royal Society. 
1 | 1 I X- 
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EXPLANATION OF THE PLATE. 


Plate viI. ſhews themagazines according to che doctord N 
laſt diſpoſition of them. The two being perfectly alike, 
therefore fig. 2. contains only the half of one of them. 
Each magazine conſiſts of 240 bars, diſpoſed in four 
lengths, marked 1. 2. 3. 4.; every length containing 
ſixty bars, placed in fix courſes or layers, in contact one 
on another; and ten in each courſe, placed fide by ſide, 
in contact alſo. The bars being very nearly of a fize, 
the ends of thoſe in one length are in contag with the 
correſponding ends of thoſe in the adjacent lengths. 
The magnetical North-ends of theſe bars, in each maga- 
zine, are all directed one way towards ; and the South» 
ends the contrary way toward s; thick plates of iron 
cover theſe ends N and s; the junction of the ends of the 
bars fall under the braſs braces AA. 
4s it has been found difficult, after the final harden- 
ing of theſe bars, to preſerve among them a perfect 
equality in ſize; therefore, the contact of their ſides are 
perfected by thin iron plates Bs, flipped in between the 
braces AA and the junction of the ends of the bars: and 
theſe plates BR, being prefled by the ſcrews paſſing 
through the ſides of the braces AA, keep the ends of the 
bars in as cloſe contact as their figures will permit; and, 
that the bars may be kept end to end in contact, the iron 
Ane at the North- end in fig. 1. and at the South- end in 
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e n FAVE of 
figs is perforated;with fixty holes, one'againibihe ent 

of each bar, a ſhen at fig/3.-witt (fcrew:ficterl>to 
each hole [{hewn! at fig. 4. : every fcrew:havirig ea 
dare bead aaiat fig. S. may, bycheip of the Mey fig. 6 
be turned; anch hy prefling againſt the end of the har ini 
the fourth length, force it againſt its abuttiiig barãn the 
third length, and fo on till the bars, end to ανα are 
brought into contact and kept ſo. The braces are in 
two pieces; the ſides and bottom in one; and the other 
piece forms the top AA, which is held cloſe to the bars 
by the ſcrews paſſing through it into the upright ſides 
of the braces; and, to keep the braces at N and s ſteadily 
in their places, the two long braces cc are affixed. 

As each of theſe magazines weighed about 500 bs. 
it became neceſſary to have them ſo placed as to be con- 
veniently uſed. The doctor, therefore, by ſcrews fixed 
the braces, containing the bars, to a ſtrong mahogany 
plank pp, about 12 inches thick; the ſcrews paſſing 
through the plank entered the bottom parts of the braces 
AA. Againſt the middle of the whole length, two ſtrong 
braſs plates are well fixed to the ſides of the plank; to 
theſe braſs plates are fixed two cylindrical gudgeons F, 
which projecting from the ſides, like the trunnĩons of a 
cannon, lye in the ſockets of the ſtandard q, whereby 
the magazine eaſily turns, as on an axis; and is fo well 
proves as to ſtand in any inclination of the line ns; and 
in this the equilibrium is aſſiſted by the ſtrong maho- 
gany ſemi-circular pieces LL, fixed in a vertical poſition to 
N III. IX 2 the 
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| D#o None a Martine. OY 
the middleiof. che under part-of the plan von which 
the magnetic appatatus.reſts:: The ſtaulards art ſtæed 
to the/ſquare frame un, and the Whole ſupported orte 
foug trucks 1, whereby the two magazines ur wafily 
brought end to end dr ſet at a convenient diſtance; {6 ag 
to admit aa bar e eee Ry the- ends, to 56 
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Ant. XXV. of the Philoſophical s for the 
Tear 9792 In a Letter from Charles Hutton, Ef. 
F. R. S. iy ihe Rev, Dr. v. Horne, Ser: Ry 
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REV. SIR, 
1 27. 18 following is a dent { 
* o theorems mentioned IXXV. 
of the Philoſophical Tranſactions for the year 1776. 


If you think them proper to be, inſerted in. the next 
25 1 wo : Tranſactions, be pleaſed to communicate 
the Royal Soci that | 
them to HE Royal Society for that purple, . 

yd 2 1 

0 281g. 

is to 

T0 VIII: ' 
nad +xs- Iz! 


= = 


En 
—— 


1 ' : 
| 1 nn : 117 1 voy it 1111 — 
Il! | | 10 tl | | | 


—— 9 
— — | 1 | = | TAHITI | | | 
1 | in — i 1 ny l 1 — 
- 1 it 1 — 1 
_ — — — — —_ — — — — — — — — —— z— — — 
— — — — —— — — — — — — — — — — — — * — 
— — — — — — — — . — — — — — — — — — ——— — 
— — — — — — — — —— jZWm . — a 
_ — — — — - = 
— — — — — — — — — — — — — — — — — — — 


\ 
| 
+. 
mh HL 
1 1 1 
mm 


7 


| 


Aan 


1 


" 
k 
| 


2 


aon 


” £_ 4 — 
— — — — — —— — — 
— — —  — — — — 
— — — 
— — ͥ — _ —_— — a 
- — — 
— — — ——  — — — — —p — — — — — — _ 
— — — — — —ͤ—ñ— — — — — — 
— — — — 11 — 
— — ͥ̃ — — = 
— — — — — — 


; 7 - — ” L 4 7 A 
1 hy * - | 1 . 1 8 ' ” > 
= * = 


= 


en "IT FIR | *z .- 


1 


3 
N 
% 7 5 


* 


AY 
oQ' 

Us 
1 


4 „ 
15 


— — 
— - 
— — E — — — 1 — A * 
— — 1 —— — — . 
ae | 60 | = 
AAAALALALE SALLALESL : - p 
: 411001 * TTY - L 5 
A0 1 


_—_— a phe <8. 2% 


| i! WHY ' 
: i A lf Il! Il! N = 
414 G l TTYTT 4:7 n bi 
T 4 | | | THI lj M len | il MINN | 119 | : Wm | | . 
WM WHT NWN NAVA | 
ny 147 * n — — en | | | , 
AAA Tn oe | 5 
Manta | MITCH il WOE 00 74 
Tn l t = _ : 
j ill I | in | 4 — 5 4 
— — . — +-2 
- = —— —ͤ— = = — — — — — 
DTTRES——= TE - ' 
—ů — — — — 


6 . 
> 4 - 
1 
. c 
Py | - 
1 x l 
„ 
8 Pg 3 
* 
- 1 . 
. N * * _ 
= 7 
9 * . - ws 
_— * 
© x . "Þ 
= 7 f 
1 — 
* 


5 
2 Gy * 
[it * ö ' 
| +» 
: — = 
| | 2 = 
11M — 7 
Tis: *, 
| Ky 
ly WITTY od 
WML * 
ll | = 
F. — — a> 


* 9 % 
5 "x EX. 
0 * 


1 
* 


ou 


| eng, | "2 . | 
1 . O 6 Ch ” — . 3 


_ 


» 


wa e S ng “ ee * 
l 4 


J 
0 


, e i WRT 
MW NL fl = e We 


e e ay 1 
4 _ 1 JE a | E We KIA . 


e Fw buen 


— _ - 
1 
© . a 
þ _ a 
" =. V ” 
4 * 


+ 
{a> 
oy + C7 , 


| 


* 
Mer 


=_ * 4 
e 2 : * 
21: 13 
1 * - 


* | 7 * 7 Ye TY. - an a1=T 5 8 
of <x1, WEN ono st 5 
er 197 864.50; n eee teniigorolids)] - 10 


ere BYE dens 2 e e U 
«bh allel e 63 i! n i Scheſor 
19 Gg fide, ar, af the polygon eb 
e angular points, draw BH, or, DK, = 
Then are the feveral angles, which are made by 
thee parallels and the adjacent ſides of the figure, re- 
ſpectively equal to the ſums of all the exterior angles of 
the figure, from the, beginning to the place of each 
angle; by the beginning is meant either extremity of 


LID=&+B8+y, the cx0E=4+B+9—0 (for here ,. 
being —— the figure, is ſubtracted inſtead of being 
| added) 


the fide Ar. Thus the Z NAB a, the 4. 0BC=& + B, the 
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: 4A 1 
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| added), 


— — c. All * : 15. 
dent freer Eu 1 9.3 we of thing 
thoſe, which are mbxfured by the little 4rd deſcribed 
t in the figure. | 
AH, BI, CK, DL, EM, be 
the angular points, perpendicular each t 
which paſſes thfough the next angular pc int, the 


is, and the other downwards, will be equal. Hand 
each perpendicular will be a fourth in propoxtiin v 
radius . c 
perpendicula and the parallel dn ich it fal 


fine of tie ſum of the external angles taken to 
ſively from which the perpendicular i 
AH + BI + DL= CK + EM; — 
fin. 4 +þ= Bc: 31, and in like manner 

Take the value, therefore, of each per pes 
theſe analogies, putting unity for the _ ſubtract 
thier gt ah that are drawn ppwards: from the ſum 
all that are drawn. downwazds, and the main 
dn, EY the fir -Equation:; At "= 
af =ax f. (for 2 ann = 2/4); 1 =6 whe (bor 
. C ic f. HRC f. of its ſuppl. on or ; in like 


manmer, ok ef. 42 6A pl Sd ſ. a N; 


. — 2 . 


Sas rügen her: e profes 
— be = o, becauſe the fine of 3607 or of 
2a rere is nothing. Hence a f. Ax f. 
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r er- ms o, which 1: is 


the firk equation. F.. 
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5 zadw mort view 
FASO idr aA 
228 = * 4 
Nen 217 easT 
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BH, CE, Dx, EL, FM, AF, of the parallels before - mentinnedg 
are equal to the ſeveral correſponding” ſides draum + 
the cofinesof the ſame ſums of the exterior angles (the 
dias being 1.); and becauſe BH=—CI=DK—EL+FM+AFS — 


therefore a coſ. a+6 x oo. a Tex coſ. 4287 x col, 
Sede col. a+8+9—0+ £+f x col. a+ = en 
So, which is the ſecond theorem. Or, for the laſt tern, 
fx coſ. & Sr ee of this latter ae: 
be f. ubſtituted 3 its r 
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MADE IN ORDER TO ASCERTAIN 


The Nature of ſome Mineral Subſtances; 


AND, IN PARTICULAR, 


To ſee how far the Acids of Sea-Salt and of Vitriol con- 
tribute to mineralize Metallic and other Subſtances. 


BY PETER WOULFE, F. R. s. 


Who was nominated by the Prefident and Council to proſecute Diſco- 
veries in Natural Hiſtory, purſuant to the Will of the late ENA 
BAKER, Elq. F. R. S. 
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EXPERIMENT 9 c. 


Gray'Inn, 
April ag, . 


HE late HENRY BAKER, Eſq. a worthy 
member of this honourable Society, full 
of laudable zeal for the advancement of natural know- 
ledge, has moſt generouſly bequeathed the ſum of one 
hundred pounds, for the uſe of this reſpectable body; the 
intereſt af which he intended ſhould be annually applied 
for the benefit of ſuch member whom the Council of 

this Society thought proper to nominate, for the tafk 
of making diſcoveries in natural hiſtory. Theſe gentle- 
men have this year done me that honour, which I moſt 
gratefully. acknowledge; and in conſequence of this ap- 
pointment, I have made experiments on a variety of mi- 
neral ſubſtances. 
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ö 19 I; 4154 20181 1001 
Ax brder to Afertain how, far the method, I 2 
_ in the tolling experiments, Was G 
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| nerd 1 nere dent of; an d particu 8. — 3 ; 
exiſtence ＋ the acids 55 falt and vitriol in them; 1 


hy: it oh xp pedient to make ſome artificial penis, 
age to be ſimilar to, the ) 
— bee Fine 10 the Se A 


quantitie 7 * as man 0 the minerals, Wh 
5 bf ch the preſent L are — ſcarce, ae 


of nip ec of uſing in theſe © 1mpl- 
e ae than 1 ſhould, 6 wer 
- d. 1 8 A (TRE — 5 ory les A ZJTE 1199 T9 -) | 


at inte ut, 1 difblved half all © 
_ Lp aqua fortis, and made 2 lune derne 
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luna cory 


4 ths obtained, —— * drams anf oe 


ashi is one-third more than ther rig 
weig 5 pe here obſerve, that I bqve aſed (Broys+ 
| welghts 7 theſe experiments. r n 40 Fei 


4) The like quantity. of the: fame, flver, diſſolvad in: 
the fame acid, and precipitated with a ſolution, of tar 
of vitriol, 2011 treated as at Ia], weighed five drams and 
twenty-two grains. It is worthy of obſervation; chat if 
Jal polycbreft be made uſe of in the. place of tartar of vi- 
triòl, its precipitate will not exceed three drams andiſifty- 


el 70 wy four 
£7 by 


a ſl wo . _ 6 8 
$; but if acid of ſalt, or ſolu t. 
. the withing 85 of th 18 e 
dex of the filver i 1s ne EY and forms a lun con ned. 
"Tis e s, Rat there is a differe Ice, etwee —_—_ of 
vitfioPand' 57 "bolyeBy+ % wen bene what chemiſts. 
think'to'the contrary ; and indeed, upon trial, ond ade: 
al pohr breit to contain a ſmall] portion of li liver gt ſulphur., 
Silver dipped into a Karim ſolution. of 1 this talt becomęs 
inflantly Blade; "this the /a al pol ** or e 
in gui fot raf Fü vitriol, ich does not, tarnifls ra 
ver) en eee 


* * 222 of wir 301 53 bn 


ie Pb ade of filve 
red Hot ibn welts and; 1 60 1205 YE 8 


The precipitate of my 8200 5 Ro hr ole rear the: 
ſame manner, does Bot t gro * ** wid, but wt bous wp and. 
at fares,” © ay 51 
. { »3& VO 

(el Half OLE” lead, « aach "aqua far fir, -» 


precipitated by a lation 0 a An is of f Vitriol eduleo ted... 
and dried; weighed five pus a half. Z of 


=» "xd -25 1 (1% es 5 


1 The ike quantity of lead, diflolved as a 51 
eee e e . 


weighad only half an ounce and eighteen rains. Adg⸗ hy 
lution of tartar of vitriol, added to the waſhings of this 
precipitate, cauſed a freſh precipitation 5 which, aſter 1 
edultoration and exſiccation, weighed fortyrtwo grains... 
Hence we ee, that lead united to acid of ſalt is ſoluble in, | 
water; and on that account 10 ſmall a quantity of N 
pitate was Obtaiſled; but the tartar of vitriol precipitating. 
its —_— (for the acid of vitriol does the * ſhews, 

that 


fr 60 P —ů——— Pre 
at Nad hae reiter 

that of ſea-falt: it alſo News} nu U- tee of”: 
r That moſt ex- 


cellent chemiſt Mr. MARG A5, in his expefiments on the 


Bolbgfi Bebe, has ſhewn how! the Bolngnian 
fidfie ad tfier heh fpars ab well as the gu, are de- 


cotipakRd* By fixed alkalies; but, as it wa nedefifary to. 
employ an eee alraty to decumpoſe therathidigaghly, - 
the Auntty of neutral ſalt he thereby dbtiined S, 
n el y aſcertained, on acoomnt oflits 
with che AKA —ͤ — — 

chemiſtt + but cotitted to remove the q, 

vettiericy, in Wert u anner that te exceſs „en 
aid ue neutral alt teſt pune . This cn - 
fits HH [ Wurating che falt wirr diſtilled vinegar; evapo» 
— — Atkttire Aowly to dryneſm, 22 the 
far? — 1 
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are vo WY Ne m this tp i e 
weile BEAR: chat no fixed alxaly is quite f 4 beu- 
traf falt b ti pureft is chat made with good tartar. 
tio drams of the alkaly, 1 matle uſe of for my experi- 
ments, contained two grains of tartar of vitriol, farwhich 
. Thade an allowance in all wy experiinerits: The quan- 
neutral falt in any alkaly may be accurately aſuer - 

by1 method; and 1 au u upon me to fay, 
PLITEIE 912 Ly 8911 "of that 
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Nn heidifenrrared boy thisprocalst 7; 4 :lddectt to rd 
| fe mnAT DTT our lo bros vim bes! 
| $5 © HfM A „e 4M 2M Phenol al 

mne of the horn, fixer [4] WEE nd 
2 ofthis mortar, with-ar equal. quantity. Of fixed alkaly N- 
tartar; d ditilied water enough to make the mixture gf .. 
a ſoft! gunſiſteneet it Was then taken gut ot ne JBOEfRAry 
* —— its moiſture in a china . Fri 
fannt. The mixture was then po MP4, 
irtormevptatrion green unde phial, and this imo a crννẽẽʒN: 
blezaund farvounded with ſand-up tots neck · The our: 
ciblesas Mx eth in a proper furnace, and aim made round. 
of dul in which Kate, * was Kept: N Mi 
hour. WThelerurihle was then taken qut-of the fins, and: 
to fepafate the matter fram the broken bits f H 
This matter was of al ſpungy texture, and would pat: 
very appearance; h was, therefore, cut inte than fig 
lution. ns poured off and filtered, and four ouncesmare. 
of the like water added to what remained undiflalveds. 
filtered, and 
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wn "Ons eee Ar 
evaporated to dryneſs, and freed from its ſat diureticus by 
three lotions with recifieddparit af wine, The neutral ſalt 
here remaining was diffolved in a ſmall portion of diſtilled - 


Wer, weft Glee fad put into 4 covered 
Wielt Alte to keep out the duſt. In abꝗuit tllrec 
molitlis it dry, and confiſted of fmall, flat, 
cubical — l . ſea- falt; Which altbgether 
weighed fifty-five grains. Tomy 10 18716) 1014/1 


oHG g 10 lit 9117 HHH hu bas Fried? ol 
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c Grains of the precipitite ar fiery eien ef 


vitriol [3], treated as in the firſt expetinne 15 toduced 
olle h "aid feven grains of brown tartar bf 


-Iit G19 lot, to bas ris to bis 2111 10 eno534{id 
; 206911 91542 (8 bgiepoere be = 6TH e 


1 Aug dratns Gf precipitate of lea Wd ha 


146 de be the firſt experiment, produced orie dram 
ö ive grak s of brown'tartar'of vitridl. 
and h 
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Two drams of precipitate of lead, by ſea- ſalt fd}, 
afforded one Uram and' one gon GEESE of 


e ſea-ſalt. 
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+; Two drams, of mercurius dali, treated in "the like 
manner, produced thirty-cight n of bis TyffAls 
eie e ker FAY 774 10 Þ 46 „8 1 Ilir. 
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vd n WII mort hen hne mnt O baxtoqeys 
2s I¹εỹ,õEGu4141 E opti va; ldbaifooviitivnohols gt 
Þdaill#tib1o nomoq!tkimnts nt baviokibeacwgainigons: gif 
To drams of turbith, m — * (ade Hr Pf Ritas, 
2 ſolutigg of quick ſilver in acid f. pitre by Net, 
tartar gf itriol, well edulcorated Ir Fea AF; 
in, the, figſt experiment, -produced. thirty :{is grains of, 


brown tartar. of vitriol. 21122 gu- xn bodgiow 
In the firſt and ſecond experiments, the filver regained 
its metallic form; in the third and faurth the lead was 


une f the Hef of maflico 77 and, in the fifth, and 
9h BOG KANE een dbflipaed..,.s Je] ori 
Fond 


* 
mop, the fqregoing, expeximents.it is clear, that. com: 
binations of the acids of ſea-falt and of vitnol with ſil- 


ver, lead, and quickfitver, ar exlecanypoſed by theſe means; 


and alſq, that the: quantity of neutral ſalt, which. their 
acids form by,combination. with the alkalyyis aſcertaingd. 
Having Ppremiſed theſe <XPEFRGNf M HANGS) of BBs 
ſtances, I now come to thoſe made with natural ones, 
which are the ſubject of the: preſent paper. PE: 


eo nfs rd bell io orien to amsib owT 
to els3ty ;OF.NATIVE HORN, SIN MO habroftts 


Horn filver js found of various colours, 0. greeri; 
yellow, brown, purple, and alfo black. When cryſtal- 
lized, it forms perfect cubes; it readily melts when put 
38809" 780. Höt fon, bür 2665" Hot fbbker ie fry be 
exlly cut With a Enffe, for it is ſomewhat malleable ? ve 
muſt, however, except the black fort; which is brittle; 
and tay be powdered. Some authors will have it, that 
| 4 L 2 this 
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a. ——————— 1 
_ Hthis;minerab lis compoſed of fibferyiſiphmargzand arfeniic 
ſome, of filver ſulphur, arſenic, and fixed1atkaty 
others, of filver, arſenic and acid of ſea · ſalt; but Meſſ. 
CRONSTEAD aid EN s HH Her, chat it s compoſed of 
nlysr and acid of falt only. I n. of no enperim̃ents 
that, haye been made public with: ar view-th[detennime 
this affair except thoſe of M. IE $462; but; hetand' I 
differ widely in the reſult of our experiments ĩ 
Fisl id ;Toinis 10 157167 to e152 7725 mnnonrd 10 sm ir 


rin 241 * K* Z L 1 . F „ e (77 * 
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To drams of brown; native horn ber, out into very 
1&hin-clices,. and: welt: gronad: withi the like quamthy of 

fixed alkaly of tartar and a little water, treated as in the 
firſt experiment, produced forty-three s of neutral 
ſalt, compoſed bf flat cubic cryſtals 6f regenerated ſea- 
old intermized with brown'|copyftals of tartar bf vĩtriol; 
this laſtodid not appear tobe above une: tHird of the firft. 
({1; The brown! ooloonr of the horn ſilver is lg to am 
,ochre of iron; thin flice of it, viewed througli a mag- 


:imafying iglaſs, looks in ſome parts of a ſmooth pearly 


;colous;; but iothers' of à po dry brown one. L 2 5105 
„ up which remained after this n 


Kt experiment. Ut was digeſted with diftitted; vinegar, 
then filtered and evaporated to one fourth, with: a deſign 
.todiflipate the exceis of acids. A freſhi infuſion of galls 
mixed with it becomes of a dark purple colour, which 
precipitates; an inconteſtible proof of the iron it comtains, 
1718 1 — 1 


—— 0 = 


Saver) In: ats: ocdegaiicr Feate,} ciao fotublec inn Unutd 
-vinegarbozit bus ainhs u wylit io mot-, 
R2M aud : bg lo bias bas 21mahs caaviit 10 12110 | 


10 bstoqrmon a 5FdF XN ENT i: dqEATeHhỹõ 
-1::/Pwodrams of the pearl- coloured erh Hef tf Ated 
with the lie quantity of fixed alkaly' as irt He Hf ft e E 
riment;i produced: ſifry-oie grains of geutral fall cor 
poſed of flat cubic cryſtals of regenerated Seal; With a 
mixture of brown cryſtals of tartar of vitriol; this laſt, 


n Yr PRION + 8 
The ſilver here remaining had the ſame appearance as 


thatcoſ the firſt experiment it alſo gave murk/ of its 
containing iron, hut ot near fo; great à quantityñ las itliat 
-of the feventh1experiment;! . 157157 10 yicals eit 


{5711911 10 2nisT2 291d3-yhot banuborq A νẽJ q fit 
„ botoronopsE48 NR MEN W leon alt 
| torten Anil colour of ther hlackrhotm filr 
made nie at firſt doubt of its being hon filbenę a 
thought, that, if it cantained any itrouſtbendivetivith 
property of diſſulving all- combinations of: fler unh 
acids, I availed myſelf of that well-known properrycon 
this, occafion. I took; therefore, ſeven drams of the black 
Horn ſiluer, and digeſted it at three different times with 
a large portion of volatile ſpirit of hart's-hora; this ſpiuit 
I preferred to that of /a/ mmanigc, as I knew! it ito be 
free from acid af ſalt. The three ſolutions were mixed, 
filtered, aud ſlowly; evaporated to dryneſs, and produced 
nen and two! ſcruples of a dark ſlate- coloured hom 
27 ¹ % | filver. 


4 00 n ou" wi 


fler. Fodyifin pitt — att 
ſblvedd itt fpirit6f Hartl Hrn, an driect tt! the fare GW 


er, increaſed only two grains in weight, and Was öf 
de Hand uit Sod; G . 58 UI 481 Un 
tion of volatile {pifit Hhering 10 ft. HOC 5 | A9vinh MM . 
- Fhetwodraths ad two fHHUpIes Of hort Alver;dbitdiher 
By ines of the pirit of rh „ef Aller 
With gert et uAI quartity of falt of Hard 41 veilig trete 
ad iti che firſt experitiierit, prod A nig zd kik ten 
grains Ef netitf al falt confifing of flat cubical 0 f 
Segeerdtee deal falt, ititetttiixed With brown & Nals of 
tartar of vitriol, . — laſt apPCaled to be H HEI propbr- 
etdfs cat dt inte foftner-e — 995 *FHE mere After 
tis vpetation Had the” lame pon chere 
29 inthe" Förther A. KA 4 0p 
of the hörn Hitter, Which remained er its Ho ik 
was Exthacted by the” ſift of Härts-Rörif, Hetalned its 
bRRKUBIouP. PICS ectatitd in u Wabtd ffld, ätring 
HE Gehst 0, & fulphdrebtts (Heir 08 fer ine 
tint; r diitntied nt hig rhe GH? it Had 
ri6WAn"ftbtour,> Avery" appearance, ant, Aurinf this 
operation, fightly caked together, which made e think” 
it nud yet fore horn ver; I therefore digefted it With' 
more ſpirit of Harts-hort; and, having evaporated the 
Glation flowly to drynefs, I obtained rhirty-fout rains 
of horn filver; the undifſolved part here femalflilig, 
being melted with black flux, produced two drams ff 4 
half or piire flver, 16 that Black Horn Her 1. CStnHDLed 


oF Hört Hier ate 4 tphurated filver. Te fur bf 


10 


the 


the Nature. of ame Mineral, Sulden. G37 
ae. 1 


cher three, ſorts gf horn flxer, ig, ſpirit. of .bart's-hopg; 
erg 3: enen n MET 3,4; PEAP they, contain, n 
pf bc: U 91579 It] Gen 0777 yIto bsi cr Bl 
Ao gie a.proof of the exiſtence of the acid/of falt in 
the horn filver, I took four grains of the:cuhical. cryſtals, 
obtained in the ſeventh, eighth, and ninth. experiments, 
and having put them into ſeparate wine-glafles,, poureg 
alittle oil of. yitrjol on each, which made them all-boilup,, 
efferyeſce, and. ſend. forth copious fumes, of acid f, falt,. 
juſt as &he like quantity of ſea-ſalt would have done 
n order to give alſo a conyincing proof, chat the horn 
Blygr,c99f9ingd did o of. Vitriol, 1 availed myſelf of M. 
Ae diſcovery, who fays, that.» ſointion. of, caly: 


pom, in acid of is, precipitated bg ſolution 
alkaly 2 ;., for fe the acid of ,vitrigl., forſakes its 


unite, and form ; a ſelenite with, the calearequs. 
earth. 1, therefore dildo ved twelve grains, of, tarjar o 
ritriol an diff 


tilled water, and having filtered the ſahution,: 
1 added. to it a ſufficient, quantity of a ſolution haf 
in acid of nitre, which cauſed a precipitation; this, rer 
cipitate, , being. edulcorated and. dried, weighed. ſeyga. 
grains: this ſerved as a comparative experiment. . Ar id 
probable, from the ſmall quantity of this precipitate, that 
the, whole of the tartar of. vitriol was, not decompoſęd. 
It ſhews, however, that ſeven grains of this, precipitate; 
require N grains of tartar of vitriol to their fory, 
mation. 59390 Hod 
6 The peural e of the ſeventh experignent, treated in 
the Bb. manner, produced eight grains of SIGH: bed 


648 ME arr began amt 
tmp ſexen grain and a hk; ang chat f he 
ninth pas comb £ Hed —4— 28 r bet dO Sr 
bln calfiningthsfifferent ſperimeng of born filyerwith 
thealkalicy in the foregging Sperm nf, Leguld perogive 
no —— — ua ovt;oE.the.phials.. ene Iron; 
chade,;that ver contained no affen and that 
none gf it Was ee during the qperationd ir oli fi 
Hrom the foregoing, experiments it appearanthat.the 
poxn Glyex, is,.compoſed, of; filver uitech ig the, acidls.of 
Gat gag of wiel z and that this laſt pearly gpgefbirg 
of thee firſt. 1 Dante No e gh off? 297 in 
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io kdylcoyeresd this minera ars ag When. I 
was collectin g minerals at — chel, in the, Dutchy 
f Deus Poats, I have fincę ſeen. it in a fing collection 
abraad; h no ne ſuſpected what: it was, until I. had 
made-it; known, for it was taken; for an inſignificant ſpar. 
Ithave ffgund this, mineral. of three colours; white, and 
of a.ſhining brighineſs; yellow, and alſa black; this laſt 
Q3765-1ts, Sur to a mixture of minute particles of live 
quickſilver. This ſubſtance cryſtallizes in various Farms; 


dut the cryſtallization is too ſmall an e 


e eee 2 microſcope... | node lc 
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10 Ltook three drams of horn mercury, picked az1clean 
as poſſible from the cinnabar and tony matter to which 
it adhared, and treated ityyith two drams of falt . 


1 n "big 


20 in orie Girl erpdläcberte Thee gast Tana b 


' here obtained was only half a dram, and it 38 DHU 
of fat, clibital or als of tegenerated? el Eat, irirermiied 
e age re cryſtals bf tartar of 


füt ttecptration, 


2 —— Four grains of the Eabic' ty 
— mixed With il of vitriol, boiled up, and ſent ur 
c pid furtes of atid of falt. The retitaitider of tlie nłu- 
traf Talt wid aigelved in diſtilled Water add nnten With 
a folfident" Adäntit) Uf a fol ol of Malk lp 169 f 
nitre; the precipitate, | here — being/tilukorktdd 


and dried, weig eien ins anda, half. [ence we may 
conclude, that SA 18 ps . quickſilver 


med 64 greater” tion bf acid of vitto}; Tan of 
dec df cal nm Jago d 1 toni gntfHo egnr 

Tune hört mercür ge uſect for tis experithent hs 
Wray with mifrute g of "qtidadifver,: which 
could not Well be ſeparated, to which the fit Brot 
of half a dram of neutral fult was owitig; Hd} indeed 
to Obtzütr the three drartis of horn-Wertury eFoydd 
for this N it was e ee 
beatitiful ſpecirnens. | [7172 21d T 19) mung 
- {11 The inet 
of Sciences, has publiſhed many 3 to ſhew, 
that the acid of ſalt contributes to mineralize a great 
variety of mineral ſubſtances; but l have tried a great 
thunber of them without obtaining an atom, either of 
aid of (att, or acid or Vitriol. Am theſe ate the 
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White pathofg from bre from Baprenth. ausn 03 
* Lad Bean tin brains | DNE : OH id 
Mendip calami neee fan 
Semi- pellucid calamine, from Wales. 
Sooty kobalt, from Saxony. - © © 
41 ps 111 manganeſe; this is then or erer 


faw which is mixed with calcareous par, on that 
account, efferveſces with acids without help of heat. 


er e dane in tamp, from Elba T dtd this 
50 Cbnfiſt of a c of lead, mixed With ati Arles 
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21yphiite,; tragtparent, Hari leack ore, ff. from sbmerſet- 


Inte! ic 2g AAAS | Pp pare > [ro 10 IH EST! 


Cat tootli White lea ore, froth n: ic 
White eat bre, fröm Pbuliſent in Low Brittany. 
„RR Hee lead ore "From 'Tſhoppan ih mY 
andrer lead re, Hört iert? 
rekt lead ore, from: Freibourg in Briſcai! 

io if a be experiments the lead was cen to 
mafficot; but, in the two laſt, the mafficot had a Pale 
greeniſh caſt, owing to iron, and not to copper: for if 
theſe green lead ores, after having been calcined with 
fixed alkaly and edulcorated, be digeſted with acid of 
vet, we obtain a greenifh ſolution; this being” then 
Weprived f its exceſs" of acid by an alkaly, filtered and 


Mixed "with infuſion of f galls, gives a WEAK; inte colour. 
Od 10 1 N laing 
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e, Nature Ale Mineral Subancoys. | bay 
ai Haying now. tried, in my manner, without ſaccels, a 
great number of the minerals which, M. LA —.— 
to contain the acid. of ſalt, it became alſo neceſſaxy to try 


his method; and I choſe ſuch eee Aysare 
the moſt replete with that article. yoelt 3 dibaoM 
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While Parlioſe, iron ore from Bayrtüth, 4 
1013 no ,Hns * 'M. LE ers abner. fr 21 e, VIE 
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25 I put into a a fimall glaſs retort three ounces of this mi- 
ral powder, and, poured. on it an equal quantity ot gil 
* mA The retort was placed in a proper reverberar 


tory furnace, and à quilled receiver luted to jt ; an once 
meaſure of oil of tartar, per deliquium, was previouſſy 


put into the receiver, and ſhaken ſd as to moiſten all its 
internal, parts; 2 very, Now fire was made; under the re- 
tort, ſuch as cauſed, no moiſture to riſe; and this gentle 
degree of heat was continued for five hours. a little 
time the upper part of the receiver was lined; with Jong 
ſpiculine cryſtals; and, after the operation, the oil of 
tartar, which was at the bottom of the receiver, Was, for 

FR, pot, part, cryſtallized. | | 
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" \. Somerſetthire manganeſe, treated in the like; 
producedtthe ſame ſpiculine cryſtals in the upper part 
the receiver; and the oil of tartar was, in like manner, 
cryſtallized. It was here neceſſary, on account of the 
4M 2 efferveſcence 
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| 
| 1 5 ApBE AHL. 211 gif s Hiiν Ns baAliftih Hd 
| 


avvowod um 1 . ils aut avis: ods Hi 187101 
T 19qqQu 50 N 9 DR -MUBINST.XMHD or cd oc 


Seb ffethire Hire Rad bre, treated itt line Maumnr, 
mewech eie lie Yppeartnces; Dur here mere Wis/Only a 
"$6 iff t eff Veſcence: T2 4:4 1613 YE} 10A 1.1.17 


dSloqme? 9199 Dj wid ni ex97i9997 10 Nag 
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i Goku din sage, treated f this Hanfer, Huttll no 
i Wat in te Gr öf lt; 17 wis Here We leit än- 
| Hates of pain te cer ed boiler 


1 a Janus to bios dim bid 
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E Farfie hee e ——— in 


"th ont of ace the Part of the rereiver; fs 
8 e atten With vir bf vitriol; Rethe eleverith efpe- 
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noh Tacclrated each of He eryſtanlized — nn 
ck, twelfth, thirteenth, and fifteenth epErne 
Win diltitied © Vinegar, and, 72 18 filtered them, = 


were wm eviporated to dryneſs, and diſſdłvec With 
We of wine; a8 iri the firſt experiment,” bit no 
— falt was left; from Hence erty ce x CD- 
clude, that theſe minerals contained neither acid of ſalt, 


nor acid of vitriol. The cauſe of the cryſtallization of 
ms 7 * 3 the 
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then dil N derer 36: oh ing 49 he, phlpgiſtic, Aixed-ajr 


of: wel the minerals;-; but of. this: 1 ſhall ly ab, the 


fully in, another aper; and Will, no only * | 
chalk, diftilled per /e, with a ſtrong fire, IF I the 177 


tartar in the receiver alſo cryſtallize. I mu 1 98800 
own, that no cryſtallization is obſerved in the upper part 


of the xesgiyerʒ nor was it to be expected, on conſidering 
the moiſture which the chalk affords in difillation., . 


M. LE SAGE ſays, that the cryſtalliz Zations ines, 


part of the receivers in his experiments were compoſed 
of cubic cryſtals; but in all mine they. were ſpiculine. 


: 'By:$he, foregoing experiments it appears, it] er 
andvichS)ver axe the only ſubſtances which. are mine- 


ralized by the, acid, of ſalt, and. that, they, are Alp com- 
bined with acid of vitriol. 


Though the refult-of my experiments has been very 


different: from that of the fame ſubſtances examined by 
M. Ax SE, yet I have tog high an opinion of, N d 
Ko binn top well, to call his yeracity in queſtio rio VP F 
rather inclined to ſuſpect that this difference may A 5. | 
from his having uſed oil of vitriol that contained 26a of 
falt. Mr. HOLKER, who Prepares this acid in France,o 0 
to me, that he had, in his firſt tryals, mixed {ea falt.; din 
the preparing of it, with a view to increaſe fy a. 
1 * not +4 LE SAGE have made his ae with 
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1774. Omitted in the laſt Volume. 
Dec. 8. John Walſh, Eſq. F. R. S. A Gymnotus Electricus preſerved in Spirits, 
| the electric Organs of which, by a re- 
moval of the ſkin, are expoſed to view. 
This fiſh, being one of five caught by- 
George Baker in the river- of Surinam, 
and the only one of them, perhaps 
the firſt of the ſpecies, brought alive into 
Europe, was landed in October laſt at 
Falmouth, where it frequently gave its 
ſhock during the week it ſurvived. | 
A Drawing of this Gymnotus, mutilated, as. 
it appears to be, at the Tail, and of an- 
other which is perſect, by Mrs. Gertrude 

Metz | | 

A Drawing of a Gymnotus, exhibiting a 
view of it's eleric Organs, taken by 

Mr. Pingo under the direction of Mre. 

Hunter, 

N. B. Plates of theſe 8 with tau o 
others preſented alſo by Mr. Walſh, accom- 
pany Mr. Hunter's Paper concerning the 
3 read the 11th May, 1775. 
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Additional inſtances of N avIgators, penetrat- 
ing to high . Latitudes, 4 
or 2b --Siv-Edwark By, F. R. 3. Obdſervations Hiſt, Cya, and Med. on * 
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A Gymnotus from Surinam. 

<3 Le couditidtes bo Cultie yi name's Jo- 
gurta por Cayo Saluſtio Criſp. 1772, Fol. 
Coſmopolitis nonnulla legenda, cogitanda, 
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X . Reinhold Foren n. De Byſlo Antiquorum Liber Singularis, 8⁰ 
Aan Charles de Schackman. Catalogue raiſonnt d une collection de Me- 
— Nn N | 36 dailles, | 2 
Botanical Prints, No. 1/7 Pol. 

The Nautical Almanack for 1777, ge 
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M. Vallancy, from Ch. Conner. Two horns found in the Bog of Beil 
nager, in the county of Roſcommon in 
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KRoberti Simſdni _— 4* 
Chgfles Burney, Mu. P. P. R. 8. Hiſtory of Muſic, Vol. 
n Academy. oveaux M . 8 0 
16. Thomas Pennant, Eſq, F. R. 8. A Tour in Scotland in the year 1722, 4 
Richard Twiſs, Eſq. F.R.S. A Tour in Ireland in 1775. ge 
* pages Botanic Prints. Fol. 
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erbse falt and of vftriol, experiments to ſe how far they contribute ts 

mineralize metallic and other ſubſtances, p. 605. See Mineral Subfances. 

Hfrica, an account of three journeys into the ſouthern parts of, from the Cape Town, 
undertaken for the diſcovery of new plants, towards the improvement of the Royal 
botanical gardens at Kew, p. 268. Firſt journey, in December 1772, and January 
1773, p- 269 —276. Second journey, in September, October, November, and De- 
cember, 1773, and January 1774, p- 276—301. Third journey, in September, Or- 
tober, November, December, 1774, p. 301—3 15. 

Africa, the ſouthern part of ſome places in it, very fruitful, p. 270. 272. 2)8—28t. 
283. 285. 291. 302. Travelling there laborious and fatiguing, p. 273 277. 279, 
280, 281. 283. 289. 293. 303, 304. 305. 309. 313. 315, 316. | 

Ar, concerning its admiſſion and uſe in the blood, p. 226—238. Common and nitrous 
air, eaſy methods of meaſuring the diminution of bulk, taking plate upon the mixture 
of; together with experiments on platina, p. 257. Abbe Fontana's method of mixing 
the nitrous with the common air, difficult in the experiment, p. 258. Inſtrument 
contrived to obviate this difficulty, ibid. Deſcription of it, p. 258, 259. Manner 
of uſing it, p. 259, 260. Other methods of determining the quantity of air di- 
miniſhed, p. 260—262. 

Albany Fort, in Hudſon's Bay, an account of the ſucceſs of ſome attempts to freeze 

quickfilver there, p. 174. See ict ver. Obſervations there on the dipping- 


deedle, p. 179181. 
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ntots fvers of it, to bil thelf Wow, k. zue. Deſcription of itz idid. 
"Hot Secotorina, nth dd da Hh d. ie If; p. 287. Br oh. 
"Amber, "ite: þ Wa, becomes electrical with every little em, pc vhs 1010 
— "their of opinions coneerning  reſpifation, p. 228, Ke. 1228579 S812 being 
nbifin, "te" im) lis Leer A poiſonous fiſh e 

See Fiſh. 

RAE! pd 70u8, an accbunt of ſome it Falkland aids, — wa Ate. 
i dhe Wade patt of Africa, p. 269, 270. —— cy 44 94 

297, 298. 304, 305. 310—312. Se 
Aunuities, ſhort and eaſy theorems for finding, in all — wile 

values of, pyable yearly ; and of the ſame antiuities payable half yeurly, quarterly, or 
tk, p. 109 When they are paid half. yearly and quarterly; itadds to their value, 
bid. Thebreims and examples concerning auguitie- n etrtaibly or conditi- 
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onally, p- 109 — 128. 214759N09 29141 
Aale, in the fbdthern part of Africa; p. 269 5%. 28x! A ehe 79 ein N 
Arſenic, gives an opaque whiteneſs to glaſs, p. 536. 
Ard il, Lind, an enumeration of its inhabſtants in the year 1575, pl 64. 
Afthmatic” firs, violent Ges öccahoned by the 'eflluvia of ipecacbanha, 4. hw 
the paticat was and, p. 168. 170. 172. Proofs that the fits were produced by the 
Une of p. 169; 170. Thee fits continued fourteen days, p. 170, 15> 

Remark on theſe effects of ipecacoanha, p. 132, 173. menen the eflavia 

of ipecacoanha upon another perſon, nn e b DONLLQY aid nn, 
N made in the Kaſia Necheslands, ee "EY 

7.184 % " talrumnts uſed; and elements employed in the caleulscious, p. 182, 
21835 Cattetpondint altitude of the fin ant flars, p- 184. Emerſion of Ms firſt 

2 p. 185—187. 189. 192, 193. 195. Emerſion of us ſecond ſatellite p. 388. 
l Benbim of the moon, at 1 Luxembourg, he drr Fas t ew 
ig Ly I: NO 1 p * 
WOE an extraordinary electricity of yy ne uses in th e 
ebe 1775, K 47. See El. 
Auhers (Mr. Alexander 1 4 ee Ending time by equal ue 1 5. 

See Tims. 

Aifria Veiberlands, aftroncmical obſervations made there in the n n 


. 182. See gi alf. 
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Baker (Henry), Ek, kis dequett for making Scoveiiteis iet 1 1 
Barker (Thomas), Eſq. extract of his regiſter of the barometer, thermometer, and rain, 
at Lyndon, in Rutland, for the year 1775, p. 370. See banc —_—— 
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rometer at Northampton, ducing the. late froſt, p. 5 . 
panied the greateſt monthly beights of che barometer f 112 one year 5 215+ 2220 
_- mencing March 1275 p. 363. 364 What, winde sccompanied r 7 5 monthſy 
| heights, p. 304. A 
* great yy I 1 4 Ft hoes 
 $39=54%> $45 —01 * rod Jes, Nes 
Died drein penetrates through, p. 444- as 310M Wan 
Baur hot in che Jauthern part of Africa, Pf 27% 2055 2th 286.556. o ssulav 
. Howeptors. bold in encounterisg them, p. 24, 205 
effe8s of lightying/o9, the white, hair of beaſts, p. 494-498. 500. $92. + Gon- 
jeftures concerbing it, p. 502. -q Mao 
1 his error in applying received doctrines to, profical mochunies. b. 444% 40. 
gig, of ago 06-2901 ** oh 
Bullows, ad pre e em jo wh f re ing che the beart and 
| ings. af a deg in,watian, p. 416,741 7+. f them, te Gua. 
Bele en the. diſe of Saturn, deſcribed,. p. 543+ G91. ,001 Jab Naehe a8 JI21189 2d: 
Boy Rin, reden. ain e th , de K K ll. Se 
tall. ſaund in it, ibid- RR wr to Gans dad: ao — 
= his opinion 3 air in ; the bload, h. 238. no 8425028239 to 
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Births, at Boadey in Kent, more. numerous from generatidn to Legden N = 16: 
Biffit, (Rev. Mr.), his enumeration of the inhabitants of Waverton, in the 7 
p. 1 2112 #4 851) 12 
Bladder, an. account of a ſuppreſſion of urine cured by a puotiure made in it, 
- the ee P+ 678. See Urine, | NIS 
| Blood, obſervations on its uſe, p- 226, Kc. The blood wonderfufly formed to im — 
and part with, phlogiſlen, p. 227. Blood diſcharges the phlogiſton = which 
the animal ſyſtem abounds, p. 238. Blood. when congeaked, and out of the, body, 
has the ſame power of affecting air as when fluid, and in the body, p. 238—242. 
Alſo a power of taking phlogiſton from ar, as well as imparting phlogiſton to air, 
p. 245, .243-246+ Bleed in aftual contact with air in the lunge, pr. 24g-—2yc, 
The mot. florid bloed contains a confiderable quantity of phlogitton, p; 247. * 
ſervation - orf the conſtitution of the blood, p. 247, 248. See Ryprration,, 
Soong, © in the ſouthern part of Africa, ſome account & P31... en an 
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Hatz, in Keht, bird m more vumerons Wade from ereratton us Yonbratibi, N 167. 


Briad, made by the Hottentots of the pith of 2 palm, p. 292." Ity * 11511 ga: 1 S: im 
B. iftel; exteit * of a meteorolqgical Journal kept there, for 'the Year 17 77; bbs. 
Ser Mitcorologieat Fournal. An tarthquake there in the year 175 p. e 3 
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Buffalbes, numbers of chem in the ſouthern part of Africa, p . 185469." 105. Their 
em good eating, p. 296. The largeſt ſhare of wer Ares: of buffüldes where 
"Burt" p. 728. 8 1 ele #20 n ib ad 
2 (Ms), * fror in bis account, of the weizhe of Veated Mön; 5. 5; 
BEN 24.4 an account ofa very extraordinary fe of Aebi os "on, ke 
"the barim of "Word, 1 near Lewes, in Suſfex, P. 493. See 5 Zina. e ee 
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e Means, dleaded l. . "PI , p. 299. 4 v3 * bas 2 | 
ome! and opium, i the beſt W remedy for ebe of ürine, N 
e 2 65 he Pbuthern part of 7. ſome account of. ik, . 
Ciandle, procets i A its burning. p. 597, 508. 5 1» wit ay 45 4gt. 40; 1 1 
Cape 2 5b. 2 1 of three gournzes from thence i neo the ſouthern parts 1 
288 fies. A an ons tor . 15% 307 nnen ,uutis 
N extraordinary taR of land in the Toarhert "R of Ines, ſome” arcount of 
38." Ae 288. 3739p 316. Great” wane « of ken en P. 30. 308. 
C te iy I ſuppoled” a vital fire kept up in the heart, p p- 228. 3 
Caſcades, at t Sweet Milkey Valley, in the ſouthern part of Not 2. p. 2 78. N 
c. Pbiliꝰ. „ cut out of the ſolid rock, p. 440. Some oat of d., ibid. 11 
Cavallo, (Mr. Tiberius), his account of an extraordinary eleQricity of the atmõſſ phere, 
obſerved at Iſlington in che month of October, 1775, p. 407. See e 
. (the Hon. Henry), his account of ſome attempts to f{mitate the as of 
the torpedo by electricity, p 196. See Ele@ricity. His account of che metebrolc . 
ical inſtruments uſed at the Royal Society „ houſe, P. 375. Ser ' Meteorological Tn 


Prom-nts. | eins RD : 
Cee pie. cheir formation and growth, p. , , Kc. 3 
Obilaren in che birth, would remain dead, if air were not iron into 1 their langs after 

the loſs of chat life which is peculiar to the fatu, pP. 416. n 80 


Cialover, a. dialect of the Roman ſh language, p. 129, 130. Its origin, P. 14145. 
See 22 
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A new and general method of finding fmple and quickly-converging ſeries ; by 
7 which the proportion of the diameter of a circle to its circumference may caſily be 
computed to a great number of places of figures, p. 476 Excellence of this method 
in the ſimplicity of the ſeries by which an arc is found from its tangent, p. 477» 
Clayton (Mr. William), his account of Falkland [flands, P+ 99)... See Fell Is. 
Cn toy een n n ee 
405 2 il 
d gee by lofty mountains, p. 296. EleQrical experiments made on, the 
cad with a ckite, p. 407—411-, e 
Cunpaſe, the, variation of the, containing 1719 e to, in, and from, The 
Eaſt Indies, Guinea, Weſt Indies, and Mediterranean, with the latitudes and Jon- 
Situdes at the, time of obſervation, p. 18. Letter from William Mountaipe, Eſq. 
-, concerning: theſe obſervations, p. 18. &c. Dr. Halley's recommendation of them, 
p-*2r. When. and where the obſervations were made, p. 23- Explanation of the 
tables, 23, 24. The number of compaſſes uſed, and by whom managed, p. 24. 
The variation of the compaſs to, in, and from, The Eaſt Indies, on board the Lyon, 


in the years 1721, 1722; 1743, and 1724, p. 2554+ In a voyage to Guinea, Weſt 


Indies, and back to England, in the Kinſale, in the years . 1726, and 1227 
years 1737 3 and 


p. Sg.. From Madeira te the Weſt Indies, in the ark, in 
1725, p. 69. Ip going towards Liſbon from England, and.in the Mediterranean, on 
board the 


on board the Hector, in the years 1733, 1734, and. 27 35, 5.7% 322. 
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395. Obſerystians made with it, P. 398, 39. gl 
cool (Capt. James), his account of the method taken for os the. , health « of the 
crew of his majeſty's ſhip the Reſolution, during his late voyage round the 


977 
world, p. 402. See Health. Extract of his letter, concerning the rob of lemons 


and oranges being furniſhed in ſea-voyages, p. 406. Of opinion, that oak a . | 


fire purify a ſkip much better than vinegar, ibid. On the tides in e 
447+, ee Nan. | ' can #1 n 


Corn, the manner of treading it out at Stellenboſch, in the ſouthern part of Africa,. 


Po 27S, 5; 
Crimping of fiſh, cutting * into pieces while alive, why praiſed, p. 41 2 


Cryfallizations, on thoſe, obſerved on glaſs, pi 530. Different cryſtallizations in glaſs. ac- 
cording to the circumſtances with which their concretions have been accompanied,” ; 


a, 


p. 531539. This quality in glaſs to cryſtallize favours the opinion that the Biest 


native cryſtals of ba/altes have been produced by the cryſtallization of a ware 
rendered fluid by the. fire of volcanoes, f. 539542. | 


ught, in the years. 1730 and 1731s p- 720. In the er 
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Bon Kip and fol is berei- eee nations eee ee 
© ing March 19%, P. 548. Numbers af ſaowy days in the ſame year, and with what 
© winds attended, Id. Proſty days iu Briſtol i the years ys, p. :g68 114 „ 
The, inftantaneous,” muy beau —— 23 Phres ids of wialem 
"deaths; p- a. ACE vt 015 n 22717 er oggut Sd di tnessdneani vw or 
"De ha Caill, Abb, tis wap of the diretion of Saldana Boy the only right an, 
p. . eg e e ieee e eee fledt ee e 
"5; Fabi, Count, yg 1x In he Romanſ language prefned by je c Raga cet, 
ngen an 34 18} 414 ene of ws 2 
© Dejagulers, AS ants . eesd dofricee of « theory. ta praQica! 
©"? mechanics, b. 452= 454-454, #4 96, 6. bavnsido *124qiomIe 8d: lo 
Dying ndl belonging to the Royal Sociery, concerning-it, p De Ober 
des made with it, p. 4% Tpue dip at London, ibid. Dip at London in the 
years 1576, 1676 15 20, 322 yp Obſervations va the ding acodle at 
A Fort, Per... ce dee 
4% experimen on; nd wth repo 1 keoging th bear und lags in motion by 
oy Far er below p. 416 4, ha der 16 $5>t5u bas $is»429h ore ite e gn es'® 
Dogs,” will; de great damage to . 
They deſtroy the ante lopes · there, ibid. Doge greacly nnen 
poiſdndus Hit in the South Sea, p. 35. 68 ...d 
Denali, his obſetvatibb en che cb N a5 -- did n ala 0 
 Dauglaz, Mr. Robert, R — 27 euitatns-et Pee — to, is, and 
mem, the Fatt Indies, Guinea, Wed Inde, and Mediterranean,” wich ee 
and longitudes at the time of obſervation, p. 18. See Tables. 
" Draatinſltin, in che ſouthern part of Africa, nme ps 870 9 Mot kind 
of European fruit there, p. 270. 5 3H 
B- of the Hottentots, an account off is, a + a MN an unh n 
_ Drowned people, apparently, propoſals for. the reco very of, p. 412. Objexratiqus and 
experiments relative to the loſs and recovery of the actions of life, p. 412+ 445- 
The loſs of the motions of life by drowning confidered, p. 416-—418. A method of 
treating peaple who are apparently drowned recommended, p. 4.143—424. Appa- 
zatus to be uſed for the recovery of perſons apparently drowhed, p. 424, 425+ 
- Farthguate, in Briſtol, in the year 1773, p. 368. : r 
Fer Mae, 7719 obſervations on the variation of the-compale, wal. tied from there, 
"Guinea, Weſt Indies, and Mediterranean, with the e om longitudes at the 
ef —— 18. See Table. 
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es part of Africs, {one actount of it, pt x, 282. 
Bl-@44ity, may <avie ee eee e ee Won bas fia dN 
a way ſome attempts to imitate the effects of 
196. An eirkminatjon whether the phenomena of the torpego.are produced by elec- 


uc, peng. Shock of the torpedo perceived, when the fiſh, is held under water, 
no way inconſiſtent with the ſuppoſition that they are, p. 197. 200, «21 25 216. N Why 
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ibe dock of he aotpeds/. has never Pen accompanied, with any, ſpark of, light,. or 


. leaſt degree of attraction or repulſion, p. 200. 203, 204. 218. 226% 225+ 
 Expetifenwſheving (the privciple on which this depends, p, 200—204.  Appara- 
tus to examine how far the phenomena of the torpedo would agree with ele@ricity, 
pP. 10 % zt te Experimente thereon, p. eig. Rare egen, 
of the atmoſphere obſerved at Iflingtoh on the month of Oftober der, 17754, P 
© An" acoddnr of che-quidrait; elefrometer, and other. apparat 5 670 with, an 
- tficiP kite och cee, p. 407, 408. Kite raiſed about — the pug 
ment, p. 409. The electricity diſcovered poſitive. and pratty frong, - ibid. The 
electricity increaſed and decreaſed by the paſſing of a: cloud, ibid. Costed p obials 
charged from the nring of the kite, and ſeveral ſhocks given ,vich chew, kid. 
| Extraordinary decreaſe and increaſe of the eleQricicy on {the approach ard ping 
© of 'a-Jarys ck cloud, p. 409—411; - Kite pulled in an the ; approach of a 
'" larger" aud denſer cloud for fear of accidents, . 41. Shocks received from the 
ſtring in pulling in, ibid. No thunder or lightning perceived in the, day, nor for 
; fog few day before or after the experiments, ibid. Experiment anc obſervations 
apparatus for extibiring perpetual eleQricity, p. gg e e,, 1 
Phat, nnn hed, 
P- 202. 9 36al b — 
Ef ban, b bes es ide N 569 293. | The large ary of true 
remains of elephants where found, p. 528. 1A 0 
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Elli, Mr. John, on the nature of the Gorgonia; that it 16 n ks 
g vot of a'mited ee diene nimm c I 2. 
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Some account of the weather in the ſouth of Latin the year 1775 p- 37 
Erica tormentoſa, a remarkable ſpecies of heath, in the ſouthern part of Africa, p. 209. 


European, remarkable hiſtory of one (a native of Swediſh Pomerania) reliding-im the | 


ſouthern part of Africa, p. 288, P 
Experiments on Platina, p. 262. See Platina. Experiments on ignized bodies, pr gg 
rz. 575577. Experimetits with an electrical kite, p. 405411. HE 

ments and obſervations on 2 new apparatus for exhibiting perpetual electricity, 

b. 513—522. Experiments and obſervations made during the late froſt, ax. Nor- 

thbampton, p. 587. See Fre. Experiments made in order to aſcertain the nature of 
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eee an acevunt of, p. 99. Where fituated, ibid. 'Deſctiption of them, 
"'Þ: $yz dc. Vegetable productos there, p. 100, 101. tos,” 106. 'Afirptizing 
ee Fegtiition, p. 105: What winds prevail there, p. 101.” 187. Wind Rom 
.es S. mol pernicious; blighting, and tempeſtuous,p. 101, 102. An dctcbunt of 
di and amphibious animals, p. 10a, 103. The fox the only beaſt theres p. 104. 
„Acbust of birds, p. 0% of. Nature of the bil, P. '167.” Hifredes bf wea- 
ther, p. 107, 108. Coalls abound with et whates, p. 108. The iſlands with 
2” ibiitticrable eals and ſea-lions, ibid. Nes EH. di zb mit Une whe 
© Falſo Bay to Tytzer Berg, 2 large fandy plain in the ſouthern part of Africa, p. 269. 
Overgrown with an infinite variety of plants, ibid. | 
© Farr, Dr. Samuel, extract of his meteorological journal for the year 1775, kept at 
Bristol, p. 367. Sec Meteorological Fournal. 
| Fen and males their numberin Avent plac 7. x61, - Excamd-the maſs, iid 
Fi and: ſmoke; puriſy a ſhip much better than vinegar, p. 404- 406. 
: Fires in the night-time, frighten away wolves and tigers, p. 288. 
Fig, poiſonous an agcquat of ſome in the South Seas, p.-544- : Bad egg, of eating 
| ſome of them experienced in the crew of his majeſty s ſhip. the Reſolution, 5 44. 546. 
Method of treating the diſorder, p. 545. Some account of the fiſh; p. 746. How 
- the:perſous: were affected, with the progreſs and continuance of the diſorder, p. 546 
«i +5572! Dogs who had eaten of the fiſh affected in à higher degree than the men, 
p. 581, 552. Two hogs who had eaten of the offals died, p. 56 24. 
rr Crimping of bi, cut- 
ting them into pieces while alive, why praiſed, p. 415. 2. [2 
Firs; aftlinintic, violent ones occaſioned by th ee of Ipecacoinds, v. Bis 
. MAfibmatic Fits. | | 
Niang veoy fearce-im Siberia, N 327. 3 m1 
. Powers; C danke Raghate neal! Bblen: otiat x-dapizns, 12 
| Fantans, Abbé, his method of mixing the nitrous with the common air, p. 2357). 
Ferdyce; Dr. George, on the light produced by inflammation, p. 3504. 1 
M ang petrified ſea · productions, very ſcarce in Siberia, p. 32). 
Fathergill, Dr. A. his obſereations made during the las fot at Benn ron. v ar. 
See Freß. 
L., Dr. Jobn, his account of the magnetical machine contrived by. the late Dr. 


Coin Knight, p. 591. See Magnetical Machine. 
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374. Remarks thereon, p- 374. 
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Wann 


Frogs, abundatice of them in the hot ſeaſon on the dry parched rock from Bt. Philip's to 


Mahon; in the iſland of Minorca, p. 443+ How bred, idid. 
Froft, obſervations made at Northampton, during the late, p. 587. Froſt ſudden and 
| ſevere, ibid. . Lemon. juice, vinegar, and red - pott wine, expoſcd to.the air in 8 cup, 
reduced to a ſolid cake of ice, p. 589. Spirit of Mindereras, volatile ſpirit of al - 
_ _moniae of both kinds, dulcifed. ſpirit of nĩtre, red-port wine, and French brandy. be- 
_ ing. placed in the air were all perfeRly congealed, ibid. Crude quickfilyer in a fri- 
| gorikie mixture, of the vitriolie acid with ſnow. frozen, ibid. Experiment with Ihe 
thermometer, to ſee the ee af a high degree of anificial cold added 9 the ann,. 
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Fraß. grest, in January, 1 116, with the tate of the thermometer and wind dpring it, 
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150. es 151192 ami-ufgia ad: ar ww 
Game, * of een ate dun-, dog AA 
Geeſe, in Falklarid Ifands, an acconnt of them; p. 1-4. :19qrS mod; do ] 
Clas. friction of glaſs againſt glaſs, previouſly warmed, will make it elefrical,/p1gr 5. 
Glaſa retaias ita electricity many hour, p. 5 15, &. On the cryſtalliantions/vb- 
ſerved on glaſa, p. 3 30. N e N e e e 
arſenic, p. 536. » 822 722 4 
Ghaic, Us, James, i, propkiion {lected ren: pper onthe ae. of an- has 
ſurfaces, and ſolids, p. 73. See Propefitions. Problems. Theorems. (1 
Gold, native, found in a cryſtallized form, p. 530, 8. =. Gold may epa by 
art, ibid. Gold lighter when hot than cold, p. 576. «x 
Gorgonia, on the nature of the, chat it is a marine animal, md natete nite 
between animal and vegetable, p. 1. Known in Engliſh by the name of ſea-fang, 
ſea · ſeathers, and ſea-whips, ibid. Linnæus and Pallas feem to make their growth 
between: animals and vegetables, p. 1. 3. True animals, and in no part vegetable, 
p- 2. Of the polype kind, ibid. How the nature of the polype and Gorgonia dif 
fer in its formatian; a, 3. | Obſervations on the nature and growth of the Gorgonia, 
p. 3—17. v3 A 222 
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* — 195. Emerſion of > n As p- 188. Emerfion of ' 14's third 
ane, p. 191. 338 3 110 193909 47051218) 5144 10. aGiadyo ,vmauk] 
Grit, an rn see e . ee — the, 5 
what this country derived ĩts name, p. 240; See Language, ee 
Gu 1510, obſervations on the variation of the compaſs, Wb neee 
* the Wm 
the time of obſervation, p. 18. See Tabl. pq i % 9e 
Gum aloes, made from the leaves of Aloe Socororins, p. 287. «9936007 d iq e. 
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Hair. Extraordinary effects of lightning on e mt 
; , $90—$02." Queries concerning the ſtrength of dark- coloured hair, and that of a 
White or Ugbt-colour, p. 499, 500. Conjectures concerning * ane 
on the parts of bealls covered with white hair,” p. go, 503. | 
Hales, Dr. his opinions concerning air in the blood, p. 2 30-23 ũ 0 
Haller, his opinion concerning air in the blood, p. 2324 233. | 
Halley, Dr. his eee of D collefiivn of obſervations on the ver. 
tion of the compaſs, p. 21. 
Hamilton, Dr. Robert, his account of a ſuppreſſion of urine cured by s pandure made 
* iin the bladder through the anus, p. 5781 See Urine. . 
Hartiquas Klof, 4 paſs Deen in the uthers. part of 
- Africa, p. 289, 
"Health: the method Skis e Hm the erer of his majeſly' tip the Refolu- 
tion, during the late voyage round the world, p. 402. Extraordinary attention given 
by the admiralty for preſerving the health of the ſeamen, ibid. Sweet - wort given in 
plenty to the ſeamen, p. 402, 403. One of the beſt antiſeot butic ſea-medicines, p. 
403. Sour krout given to the men, ibid. Highly antiſcorbutic, ibid. Portable 
ſoup or broth boiled with vegetables very ſerviceable,” ibid. Rob of lemons and 
oranges found uſeful, ibid. Ship furniſhed with ſugar in the room of oil, and with 
5 wheat inſtead of much oatmeal, p. 404. Sugar a good antiſcorbutic,. ibid. Great 
care of the men in their labour, ibid, Their perſons, &c. kept clean and dry, ibid. 
"Ship kept clean and dry, ibid. Too-great attention cannot be paid to cleanlineſs in 
the ſhip among the people, p. 405. Ship's coppers kept clean, ibid. The fat boiled 
out of the ſalt beef and pork never given to the ſeamen, ibid, Freſh water taken: in 
whenever it could be procured, ibid. Plenty of freſh, water and cleanlineſs will pre- 


ent a ſhip's company being much afflicted with the ſcurvy, ibid. Benefits ariſing 
from 
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- eightorn.days performedowith the loſs of one man only by diſeaſe, and three by ac- 
cident, p. 406. Extract of a letter from capt, Cook. concerning the rob of lemans 


ad crangesbeing furniſhed in Wen ben 
Heart, opinion of the ö 4 p. Py I] a CEN 
Heart and lungs of a dog, kept in motion with a pair of double bellows, p. $1, un 
Heath, a remarkable ſpecies of, in the ſouthern part of Africa, p. 239. % 
Heavy bodies, an experimental examination of ie get auf e of 1pothbla 
power neceſſary to be employed in . to, from a 
ſtate of reſt, p. 450. See Mechanic Power. 5 Ta 
Hemp mixed with tobacco, Hottentots fond of it, p. 20˙0. * W 
Henly, Mr. William, his experiments and obſervations on a new. apparatus, called a2 
machine for exhibiting perpetual electricity, p. 513-522. 

Heuſen, Mi. his opinion concerning air in the blood, p. 236, 237. 

Hippocrates, his opinion concerning air, p. 228. x 
Hippopotani, frequent the river Camtons, in the ſouthern part of Africa, p. 20. 
Hippopotanins amp bibinr, till to be found in the Berg Rivier, in the ſouthern part of Afri- 
, Ps 278. Probibited to-ſhoot any of them, ibid. Nearly deſtroyed for their ffeth 
and hides, p. 279. 292. Almoſt Fogel * RT, Þ o. e 
catching them, p. 292. = 

Hogs, killed by exting of lame poifonges Saf in the South Bark . 882. ” 
Hor filvery its quality, and of wharcompoted, p. 613, 614. e 5 
„ Io adi 
Hern mercuryy an account of it, p. 618. Experiments on it, p. 618, 619. 8 > 
Horſe, an account of one killed by lightning, p. go. The N covered 10 OY 
| hair effected in an extraordinary manner, P. 501. , -& A 1 und — * | 
Horſley, Rev. Dr. his abridged ſtate of the weather at London for one year, commenc- 


ing wu the month of March 177 5, collected from the meteorological Journal of 
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the Royal Society, p. 364. See Weather. _— OTE 
Hottentoe Holland, in the ſouthern part of Africa, an account of, 272, 273. 3 

Hietentot:Knaal;: x deſcription-of one, p. 275. A large one, p. 294. 

Hattentots, fond of tobacco mixed with hemp, p. 290. Their manner of catching the 
' higpapatanus amphibius, p. 291. They make bread of the pith of a palm, ibid. 
They weave baſkets that will hold liquor, p. 294. Bold in encountering wild beaſts, 
p. 1944/2955 Their method of attacking the lion, p. 395. Their dreſs deſcribed, 
p. 295, 296. Hottentots dreaded as murderers and thieves, p. 297- 299. 314. 
They uſe the juice of 'Vergiſt-boll to poiſon their arrows, p. 277. r make 
 quivers to hold their arrows from a new ſpecies of aloe, p. e 8 - 
Hudjan's Bay, ſucceſs of ſome attempts to freeze quickfilyer there, p. 174. 
Hater (John), Eſd. his propoſals for the recovery of people Apparently, drowned, p- 
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Rb, (Thomas), Ela. . he faceals of ſome attempts to frees quiet 
Alver at Albany Fort, in Hudſons Bay; p. 174: ns OR. His obſeteaticas | 
| on the dippiog-needlg p. 10 ir. ] Jagst ts 3& i. £04 M. Ak, + a 
| 
= Hatton (Charles), Bly, his new and general method. of Sinding imple and. quickly- 
C | converging ſeries ; by which the of the diameter of a circle to its cir- 
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cumference may eafily be computed to a Hreat number of figures, p. 476. See 
Self. His demenſtrutiou vf two theorems mentioned in Article XXV. or the 
Philoſophical Tranſactions for the year 1775, p. 6294663. e, Ia ee 


aid, a remarkable one in the ſbuthern part of Africa, p. . 21d eme 3h 
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Jenition, of the light re by ity . FE on ignited bed, p. | 
eget i 2. 875-577. a6 10 77 on & ie 4% 
Inflammation, of the ee e by; 4p 504. See Light.” 
Nene (Dr/John); his eaſy methods of meaſuring the diminution of bulk, taking 
place upon the mixture of common and nitrous airs together with experimenits on 
Plating; p- 17 See pan «290 to nog tos or) fy 2020917 5H 10 a 
dnftruments, meteorological, an account of thoſe "ſed at the Royat Society's houſe, p. 

1 375. See Meteorological Infirumemts. 
4 Laie, wounded, an extraordinary cure of, 426—438. 
WW 
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Journal, meteorological, for the year 1775, and part of 1776, kept at the. houſe of 
rene def , &c. See Tables, © An abridged ſtate of the weather col- 
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HH, Vick Wc Bis areiGoned by jk fforin of, p. 168.173. Be 4h 


particles of ſoft iron. give evident f 


of two diſtin pales, 66. — 
e eg-Wal, being touched with magnetical bars, 8 of Jo op 


| | Gogh j 8}.""Cratillated fron ord of Sweden a tolerable good magnet by being 

7 touched with the bars, ibid. Concerning an error in Mr. eue; account of. * 
Weight of iron when heated, p 509512. 575577. 04 4 Ans 

Thou O, lately found in Siberia, an account of it, P. 523. An account of the p 8 

nd citcumſtances in which this maſs of native iron was found, 1. 24 526 

— ſtate of the 1 iron, p. 526, 527. Obſervetians Lana is maſs of iron, 
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ken ppc ol the moſt dihcvlt paſſages.ove the mountains. in che ſouthern parts of 
Africa, ſome account of it, P> 27% 28... igt 
Lir (James, Eſq.), on the cryſtallizations obſerred on. glaſs, p. g 0. See Calla 
tens. e 4 at gata h en awd odo gaigaclsd numiige 
Eise, l alefrical experiments with. the clouds, p. 407. 411. 
| Feck (Jacob), an old German in the fouth of Africa, ſome account of him, p. 292. 
Knight (Dr. Gowin), an account | of bis mognetical 1 p. 891. — 
57 50% (19 0 1541297 + n 40 er 844 7112 1 34 0 an 
Koker Boom, a new ſpecies of aloe in the fouhers part of Abtes, p. 20. Hattentote- 
make quivers of it to hold their azrows, p. 310. Deſcription of it, ibid. 
Tad Bee Yeo, a country in, the ſouthern part of Africa, ſome, account af it. Þ. 
Ae tur- 115613999 7 12 νð,¶uaia tas nommos la $111zim sd noqy 538lq 
aal, or Hottentot village, een one, Ns I 
Kraal has its captain or chief, . 296.. 5378 #18 „Sf goloonhem Aan 
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of 1 W fit fatellite, p. 192, 193. Emerſion of Us p. 192+... The- 
latitude of La Heeſe, 18 19 1 Fas © 2707 5. lg 19% el to :3051118q wart 
Lambert Mr. James), his account of a _ extra linary effe a of . 
e io the. paziſh of Iford near Lewes, i, Sur, p. ve, e 
gh ; 96: w bu 310 
Land, an extraordinary tract of, in | the ſouthern part of Africa, Pp. 287, 288, OY * 
Land moll, an animal in the ſouthern part of Africa, ſome account of it, p. 394». 385. 


Lange Kl 1 a valley in the ſouchern part of Africa, p-. 290. Deſcription. of, the- 
© houſes chere, ibid. 441 Mo Ma lovin 
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Language, Romanth, an account of it, p. 129. Spoken i in the mountainous party, of 

the Griſons, ibid, Con ſiſts of two main dialects called Ladin and Cialeuer py. 1 29 
138. "What events ; may have affected this language, p. 130—141, No conſiderable 

alteration in it from extraneous mixtures of modern languages, p. 444. Teide, 
: Hey language that was ſpoken two hundred years ago, 142. Otigin of the CG 
d Lagin dialects, p- 143—145- Great affinity between this language nd dhe 
— Romance, p. 145—150. - An emanation of the Romance introduced into» 
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ellite, Peel. . Emerfion- 
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of the Romance ſuppoſed fill to exiſt in-Þveral other remote and un ; Parts, 
p. 155- Oath of Lewis the Germanic, in Ladin, Gallic Romance, "Fregch, — 
ele Idi, ht Rin uf Beth Ua feCki, p. 756, 3 57;  Firlt Perg e Na. 
of 'Williani” the Cotiqueror, in Latin, Freach, and Lea of ©] aletlh,” p5 
1} amo: {427 2.3 360 HAT dannen = 432.1 "FF 2 nas 
11768; $90" Þ allo; 
Tava, vitreoss, ad fluid by the fire of volcanos, lcfvations — Se 
great native cryttals' of 'baſaltes being produced therefrom, Tres "xl 
Lemons and oranges, the rob of, uſeful in preventiag the 0 a" hiv company 
| . $655 406. © ML. 15. E tees PIE ny #4 
4. Rage Uu). the reſult of his experiments on mineral fubſtanre weten ay 
"0 NE Wolfes on the fame fubſtances, p. 619 623. Wen 
mee, pete ef cher Romance Langunge intröduced there, P. PG if. 0 
Lewis the Germanic, his oath, in Latin, Gallie Romance, . (Korn 
RT) NV 685 by eee 46 - Bb: 349 aas Rar, — p 
Tip, obſervations and experiments relative to the lofs and ret 20 of e adds of, 
{PO $1 2=4t 55" D of the” mate of bo by Grow N p. — 
76M $55 b05 d Dag + 303 . F063 2581, 2508 10 NU of 
2Ligbt,' of that produth® by lakes. uss, p 504. Bodies heated to a certain degree, 
2; beech luminous, ibid. The light of erent colours as the heat increaſes, ibid. 
The intenſeneſs of the light depends upon the denfity of the. heated body, ibid. 
Colour of the ignited matter affefts the colour of the light, p. Fog, og. Light 
produced by the decompoſition of bodies in inflammation totally independent of heat 
and of a blue colour, p. 505-508. Phoſphorus of urine produces light with, very 
ictle heat{ 50%, *506;""Sulphar will burn and ofve Vghe, without heat ſufficient for 
Anion . 466. Proceſs ann to a candle, 'p . $97» 50 cos. Procels r 
dering phoſphorus, p. 508. 1 
Svig rang, an cut of 4 very extraordinary effe& of i it, on a : bullock,” at 8 85 wanborow, 
in che pariſh of Iford near Lewes, in Suſſex, p. 493. Bullock p pyed, white Lare. 
P. 493. 49. Lightning firipped off all the white hair from is back, leaving the 
„d hair unhurt. p. 493. Deſcription of the beaſt, 495. Particular : _ & the 
couri and effect of the lightning on biswhite hair without i injuring the red, p. 495— 
498. Other inftances of the like nature, p. 494- 498. $00—503. all i became 
— che injured parts, and threw out putrid matter in puſtules, p. 498. "Queries 
concerning the ftrength of dark-coloured hair, and that of a white 'or light e co} 1 
, 500. Conjecture: concerning the ſoregoing particulars, p. 502, 503. 
— ſeems to mare 5 rn of the Gorgonia between t and de 
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an an abridged flate the weather there for one year, commencing with Marck | 
1774, Helle a meteorological journal of a. are} Society, p. 354+ Ser 
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2 io the ſouthern, part of Africa, p..294- 290ng10 bas wr 
27—237- Lungs and heart of a dog kept in motion. with, a pair 
4 dondle bel P. 416, 417+. neren o len 21 K. M) vw 34 
Luxembourg, be Be. Wipte, bs laid, . Obſerentions thexe on the;emgyfion 
of 4's firſt ſatellite, p. 186, 187. 189. Emerſon of As ſecond fatellite, p. 188. 

| Eclipſe LY, moon there, p. 190. TY 4 A , 216150) l rh 
Linde, nr thermometer, and min, 
. kept, there, for the year 1225 p- 370, . State of the barometer ſar the, Mar, ibid. 
Of the thermometer er within and without, ibid. Quantity of rain, ibid. Compa- 
rative view of what Min came in the years 1740, 41, 42, and 43, and the years 
| * Þ 74» ei The proportion, that the mean months hear. to the 
wr Jam OR yok periods, with reſpe® 10 rain, ibid-, General lte of the 
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e where Wh TX the ſetJement on Falkland;ands, 5. gg, 180. 
Maclazrin, his ſuppoſed. error in applying received dodrines bf theory 10 pratiical 
mechanics, p. 454- 456, 457- © anodgiodg gaindd - 

Magnetical | machine, an account of one contrived by the. las Dr. Gowin Knights: g. 
591. Machine preſented, to the Royal Society, ibid. A part of it deſtroyed by 
fire, - "and a new one made, p. 592. Circumſtances relative to the Doctor's planning 
and executing this machine, p. $93—595: Remark concerning an improvement in 
it, p- 595» Explanation of the repreſentation of the machine, p. 397-599. 
Mabon in the iſland of Minorca, from thence to St. Philip's. i is one continued rock 
__ for, two. miles, p. 441, 442, It abounds with frogs in the hot * though dry 


and parehed, dt. See. Frogs. „ Net 2113 29041122003 
Mates and females, their number in ; different 3 p · 4 Lef chan females, 
4 ibid. T4 co 09 root ann 
Malbit Wand: (Fatkland 1fands), where { ſituated, with an account of them, p. 99— 
108. See Faliland Hands. | * 1 27321 10H] $67 nv 
Malphigius, his opinion concerning air in the blood, p. 40 a 8 p r 
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th In, dif ae. e P. 191, 3p the number, l pales, bid. 
Comparative view of the number o oer 1227 widows in different places. p- 


162, Widows are almoſt double , the number r . ai An, envMmeration 
10 the inhabitants of the town and pariſh of "Aſhton un Line, in 1775, f. 164. 


An enumeration of the inhabitants of Tattenball, in — Ae „ei 
"2nd b burtals FEE An enumeration of the inhabitants. of Waverton, inan. 
12 1 8 oy enin : and, burials, there, ibid.  lIohabitants maltiplx wich great — 
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1 7 fon 155 JEN his account of three j ; journies from. the Cape Town, into the 
: _ſouthery pants UE Af rica; ; undertaken for the. diſcovery « of, new. plants, Awards the 


[as bo 7] 


ay ot the royal. botanical gardens at Kew, p.685 def, ich. "Oy 
greets Power | an experimental examination of the quantity a! ang proportion of, ne- 
ce , ry to beg em mployed in giving different degrees of velggiry, 2o-heapy, bodies from 
© rp 0 P. 450. Sir Ifac Newton's definition of is, ibid. The truth or 
Kere of Kb Wh des difpured, ibid. From equal jmpelijg powers, 4Ring for 
equal intervals | | time, equal increaſes g of velocity are. acquired by giyen 
ben bureſiſted 2 medium, 450, 4 51. Jae thereon, Pr $554 457+. _ 
"and approved v writers | Hable to errors i in e doctripez to practical 
chanics, 5.452 458, \ Definition of the term Mechanical PY. 488. 459 De- 
ſcription e of the "machine uſed ta, determine " what proportion or quantity; of me- 
es power Is expended i in giving the fame body different degrees velocity, 
p 459—462. Ex 'eriments therewith, p- 453. Definition of the terms Impulſe or 
mpulſion, Imp oulfiy e Force or Power, Impelliog Force or Power, deen Obſerva · 
„845 230 den. from the preceding experiments, p. 46847 ge... 
— the 1 antiſcorbutie ones for ſea-· voyages, p. 402—404. 
diterrancan, 1719 obſervations on the variation of the compaſs, to, jo, and 8 
*"here_ the Eaft Indies, Guinea, and Weſt I ndies, with the A and. n. 
e ime 'of obſervation, p. 18. See Tables. _ _ * = 
Meer r.), Extrakt of his letter, deſcribing a belt on the dice of Ferch, p. + h 
Metals, conduct electrical fluid better than the human body, p. 198. A difference 
in the weight of metals when hot and cold, p. 50g—512. 
Meteorological Infiruments, an account of thoſe uſed at the Royal Society's houſe, p. 375- 
of the thermometers, with refleions concerning ſome precautions neceſſary to be 
"ved in in making experiments with thoſe inſtruments, and in adjuſting theix fixed 
" points,” P- 37 $—381. Of the barometer, rain gage, wind, and hygrometer, P- 
381385. Of the variation compaſs, p. 385—395- Of che Sippiog Neue P · 
, 
Meteoralogical journal for the year 1775, and part of _— kept at the ha of the 


Royal Society, p. 319, &c. See Tables, An abridged fate of the N col- 
lected therefrom, P 354. Kc. 
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Mirehrotietal / Wr de year are 1 8 03..3a9 
"Medi" ett e table'of Fg Far th the ear . 5. 
ad 175 " _Froity Y days, id. | Earthquake, Wil. W Venter ; there 5 
oo 368, 3 85 a 
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experiments 10051 in order to 1 the nature of Tome; and, 


| 8 ane * ſee how far the E of fea-ſalt and of vitriol, contribute to. mine- 


the acids of ſalt and vitric os. 
Experiments on natural reberben 61 3—62 3. ee on N 
which have neither acid of ſalt nor acid of vitriol in them, p . bac—b2; 5 
Mines, erat öf Mr. Alexander Smalt's letter from thence, 43. Some account 
ot che” ist f St. Philip in the asd of Minorta, kid. The new and old 
town of St. Philip built in a very dry ſituation, on a ſolid. rock, p. 439, 440. 
Caſtle of- St Philip cut out of the folid rock, p. 440. Some account. of i, ibid. 
"Enquiry into the cauſes of tertians, 7 much dreaded in that 121 p. os 
. Kate Mea ia eonleiches of Parte miture, pads 
Medicine tiied with ſucceſs in ponent P. 446. e vi; T 
Miifure, putrid, fatal conſequences from, in che inland * Minorca, p. 44446. 
Moon, eclipſe of the, at Luxembourg, p- 190. | * of the moon on the we At, 0 
table for trial of, p. 361. Enquiry concerting it, p+.36 —— qd, = you 
Moftart's Kalt, 2 dahgerous paſs 3 in the ſouthern part of Nees, P. 283, 284. Re 
M:untain (Mr. William), his letter concerning Mr. Donglaſe's 171 g obſervations. n 
the variation of the compaſs, p. 18—20. n 4 
Mountains, a number of, in the ſouthern part of Africa, 2. 269 7747 279 28 
287. 289, 290, 291. 299. 303. 312,373. 316, 317. Lofiy m tains attrack the 
clouds, 296. X inge "maſs of native iron di ſcoyered i in the Sibe n mountains, 
P- 524, &c, Great plenty of iron ores in thoſe Parts, P- "$24—526 ., Some ac 
count of the Utallian' mountains, p. 528. e 3 . 
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Nairne (Mr. ), his experiments on water obtained from the melted ice of ſea-water, 
to aſcertain whether 1 it be freſh or not; and to determine its ſpecific gravity with 
'reſpe to other water; and to find the degree of cold i in which ſeawater begins to 
freeze, p. 249, See Sea-water. _ 

Namur, Rue St. Nicholas, its —_— P. 185. Obſervations there on the emerliog 
of 17 firſt fatellite, ibid.” | 

Naples, the Romance language introduced OL p. 15 3. 5 ds he Bind 

. biftory, bequeſt of Henry Baker, Eſq. for making diſcoveries i in, p. 607. 

P 2 Needle, 
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Obſervations made with it, p. 400. True dip at Landon, itid. Dip ar Landon 
4 in d M 5. 1675. fr a⁰ g. P. 4 . bas οn¹jr wavy 
Nitre, its effect upon blood, p. 229. 237. et 
Nerthamypien,. ohſexyations made there during the late froſt, n 80 IA 
Nowr-ſe (Ar. Chadles), bis eatraordinary cure of wounded inteſtines, 429438. 
aA 932 6810 e HED dt 10 1440308. 29 . (go 1M) an 
Se ts p98 4q earth 14.2159 ene 202 moe orgy; ‚ οj“.ł a wines 


*\bT Lg e Ot + „et 420% on- 8. 888— 2 
Gele Bagiihb, at Stellenbeſch . part of Africa, N 27239 011199 22 as 
Duh of Lewis the. Germanic, in Latin, Gallic Romance, French, -and Rowan, 
> 156, 57 2g 13 7 Ti | (1 {9 SAM 303 0 
OL/ruations made during the. late froſt at — — 8 3 | 
Quand rabies e eee for: eee e ue e s . 
Oranges and lemons, the rob of, uſeſul in r mn 
P- 403+ 426. | JL 4G -9283687q 183410 & es, 
Ore, irdn, lately found in Siberia, an ee 5. 523. _= aol 
ov Great. plenty of, 3 iron ores: in that country, p. 524526. © 27 194ggut tonlasts ! 
Oftende, Rue de la Poſte, its latitvde, %., Gere. e. ee. of 
10 1 ſirſt ſatellite, p. 199. 0 o golienimszz ainsi ze 7 Aida r 
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F EM of the. Levant, r. 2845 
155. Wut 2 


174 (Dx. Petr. Simon), his — of Wan * 1 in Siberia, v 555. 
Jron Ore. 


Palla: (Dr.), ſeems to make the growth of the 8 between * Bae e- 
table N 1. 3. 6. 10 His extraordinary obſervation, on the On Gor- 
Sonia, p; 13, His miſtake i in his /ertu/aria. gorgonia, p. 124: 13. 
Palm, deſcription of a new one in the ſouthern part of * 5. 292+ Upttentors 
make bread of its pith, ibid. 1 
Parts obſervations there on the emerſion of 1 s firſt fatellite, p. 185—187 . Y 192, 
193.195. Emerſion of NY's ſecond ſatellite, p. 188. nn 
tellite, p. 193. 
 Penguing, amphibious animals at Falkland Iſlands, an account of them, p. 103. 
Percival (Dr. Thomas), his ſupplement to obſervations, on the On of * 
. p. 160. See Mancheſler. 5 12: 
1 5 Perth in the ſouthern. part of Africa, an account of, p- 270. 


ere] Berz, a bill in che ſouthern part of Africa, p. = — ene > large 
Me rocks . p. 270, 271» | 
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Phyfolegifts, ancient and modern, chir pinion voncerning na an cken f. 
228—237. 085.7 boold aogy BSR 211 vurk 


Pigete (Nathandel); Etz his aftronamicab ioblerrationt made is be Maksden Nethch | 


lands, in che years 47% and 1773, P 182. See Am Obervationn ns (+ 


Planta (Mr. Joſeph), his account of the Romanſh language, p. 129. See Language. 


Plants, an infinite variety of, in the ſouthern parts of Africa, p. 269. 273. 276—279. 
28 4—286. 288—290. 292, 293. 296. 298. 300. 302, 303. 306. 309. 311, 312. 317. 
Plating, experiments on, p- 262. All the particles of the platina attraQed by the 
magnet, 262, 263. Three kinds of particles of the platina,-ibid. Gold particles 
of the platina by heat run into round balls, have the appearance and quality of gold, 
p-. 263. Tru ſhining platma not to be melted by fire, ibid. Fuſibſe by electrical 
fre, 264. fg. Electrical fice increaſes its magnetical virtue, Nets n. 

uns mined wich lead Joſes its magnetical virtue, p. 266. 

Polygamy, a brutal practice, p. 162, 163. 08 þ toe 4 

Polype, its growth till it acquires a branched appearance, bg * pe 2. 

Population, ſupplement to obſervations on that af Mancheſter, pt 160. See Mancheſter. 

Population: deglining in this kingdom, p. 166, 16%½/½· 

Power, mechanical, an experimental examination of the quantity und proportion of, 
neceſſary to be employed in giving different degrees of velocity to heavy bodies from 
a ſtate of reſt, p. 450. See Mechanical Power. 

Price (Rev. Dr.), his ſhort and eaſy theorems for finding, in all caſes, the difference 
betweew the values of annuities payable yearly, and of the ſame annuities * 
half- yearly, quarterly, and momentiy, p. 109. See Aznuities. 

Prieſtley (Rev. Dr.), his obſervations on reſpiration, and the uſe of the E pg 
See Reſpiration. 85 

PzoBLEMS, mathematieal. | 

To multiply the ſquare of a given finite right Hae 4h 6 any number, 3 
To find a right line, the ſquare on which fhall de equal te the . 2 
given right line, divided by any number, p. 81. 
To cut off from a given right line a part expreſſed by any odd number, p. 82, 
$3. 
To cut of from a given right line a part expreſſed by any even number, 5p. 84, 
$5, 


Propoſitions ſelected from a paper on the diviſion of right lines, ſurfaces, and'folids, 


p. 73. I. If from the angles at-the baſe of any right-lined triangle, right lines be 
drawn to the alternate angles of rhombi, deſcribed upon the oppoũte Hides, 
and applied reciprocally to the fides produced; and from the vertex, through the 
. interſection of theſe lines, a right line be drawn to meet the baſe; the ſegments 
of the baſe, made thereby, will have to each other the duplicate proportivii of the 


cles; p. 7376, II. Let there be any two right lines given. There is an angle 
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126d "mace, right Ines be drawti- to the alternate ungtes of 


- through the interſeRion of cheſe lines, a right line be drawn to meet che night hne 
Joiniug the did Qetremiches ; the! ſegincnts of this lime made thereby,” aft be 
| xeſpeftively/equad do the 'ndjacehe ſegmettb of the given lines, p. 76—79. III. o 
nvaltiply che ſqqunse of a given Ante Agbhe line by ady number; p. 9 81 IV. To 
And a wicht line, che ſquare on whith firal? be equa? to the ſquare on à gireh rigbt 
Dune, [divided by ny member, p. 8 . V. To eat off from a giren Hght Aue ꝝ pat 

expreſſed by any odd number, p. 82, 83. VI. To cut off front gen tight Hue 
a part expreſſed by any even number, p. 84, 85. VII. If from the angles at the 
baſe of any right lined triangle, right lines be drawn to the alternate angles of 


und through the ĩaterſettivn of theſe lines, 2 right lrie be drawn from thewv&text to 
che baſe; the rectangle contained by the fines of the engles at the ettremitics bf 
one of the fides, will be equal to the rectangle contained by the fines"of the Angles 
_ab the extremities of 'the other; and the paralle lopiped contained by the flhes of 
. the mungles of one of | thoſe triangles, into which the origiaul ont is divided 
by the ſaid line drawn from the vertex, wilt be equal to the parabtefopifed rotttained 
by che fines of the angles of the other, p. $5, 86. VIII. If from The atigles at 
the bypoteuuſe of any right-angled rightliged triangle, right lines be drawn to 
the alternate angles of ſquares defcribed om the ſides containing the right angle, and 


c lick angle 


ordoatir deſtriĩbed on the other two fides, and reciptocatly applied to chem preduced, 
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from the point where the right line drawn from the right "atigle, © through their 


interſection, meets cke hypotenuſe, right lines be drawn te the points, where theſe 
lines meet the ſidesg che lines, ſo dem n will make equal anyfes wich" the hypo- 
tenuſe; an the right line drawn from the right angle to meet It; and will Hkewiſe 


Have m each other the proportion of the fides containing the right angle, p. 86.— 
89. IX. If from the. angles of the baſe of any right lined triangle, right Tines be 


Anann to the alternate angles of rhomboids deſcribed on the other two files, and 


reci procally applied to them prodaced, à right line drawn from the vertex through 
the ĩnterſection of theſe lines will cut the baſe into two parts, having to each 


other che proportion compounded of the proportion of the fides, and of the pro- 
portion of the other two lines mn eee P- 89—9r. Ems 


Q. 


— en an account of one ufed with other rr in experiments with. 


zn glectrical kite, p 407, 40. ail why 
8 crude, in a frigorikc mixture of the vitriolic acid wich r 4 


the late froſt, p. 589. An account of the fucceſs of ſome attempts to freeze Quick- 
filver at Albany Fort, in Hudſon's Bay, p. 174. The thermometer at 28 below o, 


% 


Pr: 17 - An experiment made on it and a ſpare tube with fnow and |/þ.'nirri fumans 


Clauberi, ibid. Quickſilver ſubbed to 153% bid. To-263* by another mixture ot 
the 
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bibi ani of bela. ſank into the-buld..p. 27 5. 166. Quickbluer 
frozen, p. 176. A ſecond attempt, the mixture having a greater degree af cold. in it, 


and the thexmameter at 287 below o, p. 177. Quickſilver in a, ſpare. tube which ad- 


mitted only of 200% heloꝶ o fubſiged into the bulb, and in the ſtandard thermorer 
8% 447?, ibid. Rlaced, in a ſecend and third mixtuxe of the ſame, hut the buſb of 
_inſtryment being cracked, the quickfilyer by degrees reached che point: of boiling 
water, ibid. Remarks on the freezing of quickſilver, p. 172, 138. Silver and 
duickſilyer the only — nm 


with acid of vitriol, P . enqrs 
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.. fall 3 Andean * — 
with March 3735, p- 355. Mare than two-thirds of the rain of the whole: year given 
by the SW. wind, p. 359. Quantities of rain which fell ſeverally wich each wind 
in every month and in the whole yeat, p. 360. A general view of the rain in the 
months of Iaguary and February 1775, 3656. A general flate of the rain for twelve 
months, beginning with March 1775, ibid. Quarterly, half-yeasly, and year's rain, 
p- 366—What quantity of rain fell at Briſiol in the-year: 177 g p- 368: —Atlgmdon, 
in Rutland, p. 370. Comparative view of what came din the er 2740441, 42, aud 
43, and is the years 2772, 73, 74. and 75. p.371. The propotion that the mean 
months bear to the whole years at ſeveral periods there, with zeſpedt-to xain; ibi. 
Rain-gage, belonging to the Royal Society, concerning! it, p. 385. Hd 30104 55.3 011 
Ree Beck, a ſort of antelope, an the ſou chern part of Africa, p. 23/2071 tſzatent 
Reeds, wæaved by the. Hottentots inte: baſkets that will hold liquor, p. 2. 
Reſolution, one of his majeſty's ſhips, method taken for preſerving the health uf the crew, 
during her late yoyage reund the world, p. 402. See Heath. An account of ome 
of them being diſordered by eating ff of a poiſonous nature, p. $44+—552/ (4 
Reſpiration, obſervations on, and:the uſe of the blood, p. 226. Breathing air which has 
been frequently reſpired, as ſatal as a total deprivauon of air, p 226. 2300 233. 
Reſpiration a phlogiftic procgſi, p. 226, 227. 238. Uſe of the lungs, p. 223237. 
Opinions of the ancients and moderns concerning the uſe of reſpiration, p. 228239. 
The right uſe of reſpiration has never been ſo much as conjectured, p. 237. 
Rhinoceraſes, the largeſt ſhare of true remains of, where found, p. 528. 
Riebecks _— a mountain in the ſouthern part of Africa, ſome account An, p. 


10 
90g 2 2 
Right lines, PRA and lids, * aledded from a paper on de Gita of, 


Peg. See Propufitions. 1 
Rab. See Lemons, and Ane | LEPDT% FR 
Robinſon (Bryan), his opinion concerning air in the blood, p. 229. 60. 18 T1970 
Reale in the ſanthern pert of Africa, p. 270, 271. 275.” An infaite number of f ag 

ments frre there, P«273- 281, 28 2. 289. 309 370. 31 2. — f 
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Kiihee#(Dr. Jlin); his experinieate ci ſhite dodiee, p. gog==5r2, RY 

8 — AARTINEE Ago $646 Of its 

ancient inhabitants, p. 31% 315 — 

| Romance, why fabulous narratives are — that name, p- * _—_— 

* Romance language, an emanation of it introduced into England, p. 901 f. Into 
Scotland, p. 152. Iato Italy, ibid. Into Naples and Sicily, p. 163. Iwo Spain, 
ibid. Into Paleſtine and other parts of the Levant, p. 154, 155, Primitive ſtate of 

_ _ it ſuppoſed ſtill to exiſt in ſeveral other remote and unfrequented- parts, p. 155. 

- Romanſs language, an account of it, p. 129. See Language. 

Rood Land, in the ſouthern part of Africa, ſome account of it, p. 2855 + 
Royal Society, a meteorological journal kept at their houſe, for the year 1775, and 
part of 1776, p. 319, &c. See Tables, An abridged ſtate of the wanther collected 
therefrom, p. 354, &c. See Weather. —— m 
uſed there, p. 375 e e | 


8. 


1 14 


b 4 '4 P 1 


Saldana Bay, in the ſouthern part of Africa, an account of it, p. 27. A wrong di- 

rection of this bay in all the maps, except the Abbe de la Caille's, ibid. 

Salt-pan, an account of one in the ſouthern part of Africa, p. 2990 ++ // 

Salt-xwater, an experiment Wee freſh therefrom Henn P» 273+ e. Re- 
marks thereon, p. 374- | 

Bey gay eee 4 

Scotland, the Romance language introduced there, p. 152. . 

Scott (Dr. William), bis account of violent aſthmatic fits, ovation bythe fri 
of Tpecacoanha, p. 168. See Afbmatic fies. * 

Scuruy, method of preventing it in a ſhip's company, a 

Sea, ice from the, produces freſh water, p. 374. 

 Sea-borſes, ſtill to be found in the Berg Rivier, wean; p. 278. 
Prohibited to e e ibid. Nearly deſtroyed for their 6 

pP. 279. 

Pino Friction of * again fling wax, * warmed, will make 
it electrical, p. 515. 

Sea-lions, abundance of them in Falkland Iſlands, AY ' 

Seals, abundance of them in Falkland Iſlands, ibid. 

Sea-medicine:, the beſt antiſcorbutic ones, p. 402—404. 

Seamen, extraordinary attention given for preſerving their health, p. 40406. 

Seasfalt, ſaturated ſolution of, conducts electrical fluid 720 times better than 5. 
p- 198. Acids of ſea-ſalt and of vitriol, experiments to ſee how far they contribute 
to mineralize metallic and other ſubſtances, p. 605. See Mineral Subſtances. 

Sra-water, conducts electrieal fluid 100 times better than rain-water, p. 198. 210. 
Knpeciments on water obtained from the melted ice of —— — 

whether 


- 
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neun,. less * „ Hs” Ne | 
beser it be freſh'or not; and to determine its petite gravity wich reſped to'other 
water; and to find the degree of cold in which ſea-water begins to freeze, p. 249. 
Water taken up off the North Foreland, p. 250. ' Water frozen, ibid. "Diffelved 


and perfectly free from aby taite of falt, ibid. Its gravity wick reſpect to other 


waters, f. 251+ Degree of cold in which fea-water begins to freeze, p. 26 1—254. 
An account of the phenomena exhibited in the freezing, p. 254—256. 

Sexones, obſervations there, on the emerſion of NY's ſecond EFT pe at 3 
of As firſt ſatellite, 19g29. 


Sheep, near Olyfant's Rivier in the ſouthern part of Africa, feed e on ſhrubs 


r* 


and ſucculent! plants, p. 507. With ſach food, they require but little water, wis. | 


Their flo has an excellent flavour, ibid. 
Ship, cleanlineſs in a hip; with plenty of freſh water, will provent the uon, „ 405. 
Showers, ſudden and heavy ones in the fouthern part of Africa, p. 308. 
Siberia, an account of the iron ore lately found there, p. 523. See Iren Ore. Great 


ductions very ſcarce there, p. 527. Flint ſcarce there, ibid. mor 
Sigidyy the Romance language introduced there, p. 153. $57 ee 
Silver, heaywier when cold then when hot, p. 512. — Grey the "ER 
ſubſtances which are mineralized n n 
«G23. * 
222 (Mr. Re extract of rn p. 439. See AGwivth, 
Sweater (Mr. John), his experimental examination of the quantity and proportion of 


wich +3 Þ; * 


mechanic power neceſſary to be employed in giving different TY Fer 


4 TI , 5 | 


to heavy. bodies from a ſtate of reſt, p. 450. See Mechanic Power. | 

— purify a hip much better than vinegar, p. 404. S 

Snow, number of ſnowy days in London, and with what nn by oe yen, 
commencing March 1775, p- 358. 

Snow, and þ. nitri fumans Glanberi, attempts to .  quickilver 0 nh 
See Ruickbuer. 

Solids, right lines, and ſurfaces, . ſelected vom a paper on the W of, 
p- 73+ See Propoſitions. 

Saup, portable, very ſerviceable in preventing the — in a ſhip's company, p. 403. 

Sour-krout, a wholeſome vegetable food, and highly antiſcorbutic, ibid. 

South Seas, of the tides in the, p. 447. See Tides, An account of beige 1 
in the South Seas, p. 544- See F. 

Spain,” the Romance language introduced there, p. 153. Crown of Spain m 
a ſettlement in Falkland Iſlands from M. Bougainville, p. 99. 

Sp. nitri fumans Glauberi 28 3 * with, p. in. 

See Nele r. 

Spring : Boch, a ſpecies of antelope, in the ſouthern part of Africa, ſome account of 
them, p. 281. 283. 310, 311. Extraordinary emigration of them in dry ſeuſons, p. 

SIO, 311. 
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plenty of iron ores in that country, p. 524—526. Foſſils and petrified ſea pro- 
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Pier 
in the ſouthern part of Africa, an account of, p. 271, = 4 
a there, P- 272. Manner of treading out the corn he | ibid. ; 


mountains, an account of them, p. 273. 
Nu = his, opinion concerning air in the blood, p. 229. * 4 


i9 


torr (Rev. Brice), his enumeration of the inhabitants of Tattenhall, p- 16s. 15 a 

Stone, Bath, rain penetrates through, p- 444- 

S. Philip's, in the iſland of Minorca, ſome account of, p. 439. ' Buile i in a very dry 

 firuation, on a ſolid rock, p. 439, 440. St. Philip's to Mahon, one continued rock 

for two miles, p. 441, 442. Tt abounds with —_ in the hot * though 
dey and parched, p. 442. How bred, ibid. 

Sr. Philip's, caſtle of, cut out of the ſolid rock, p. 440. Some account of i, ibid. 

Subſtances, ignited,” experiments on, 509—512. 575—577. Metallic and other ſub- 

ſtances, experiments to ſee how far the acids of ſea-ſalt and of vitriol contribute 

to mineralize, p. 605, See Mineral Subſtances. 8 . 

Sugar, a goed antiſcorbutic, p. 404. | borer Thin 2 

Sulphur, will, burn and give light, without beat ſafficient for i ignition, p- 606. 24 

Supplement to obſervations on the population of Mancheſter, p- 160. See Manchefter, 

Surfaces, ſolids, and right lines, Faden, ſelected from a paper on the diviſion 
of, p.73. See Propoſitions 

Swanbarow, in the pariſh of Iford near Lewes, in Suſſex, an account of a very ex- 
traordinary effect of lightning on a bullock there, p. 493, See Lightning. 

Saweden, the granulated icon ore of, being touched with magnetical bars, has the quali- 
dies of, a magnet, p. 26. 

Sauer Milk Vall, in the ſouthern part of Africa, an account of woods and rocks there, 
P. 274, 275 Caſcades there, p. 275. Deſcription of an Hottentot Kraal there, 
ibid. 

Saeet-ewort, one of the beſt antiſcorbutic ſea-medicines, p. 403. 
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TABLES. 

The variation of the compaſs to, in, and from the Eaſt Indies, on board . 
in the years 1721, 1722, 1723, and 1724, p. 25—54. * 

The variation of the compaſs in a voyage to Guinea, Weſt Indies, back to England, 

on board the Kinſale, 1 in the years 1725, 1726, 1727, p. 55—68. 

The variation of the compaſs from Madera to the Weſt Indies, on board the Lark, 

in the years 1727, and 1724, p- 69. 

The variation of the compaſs in going towards Liſbon from England, and in the 
Mediterranean, on board the Dreadnought, in the years 1730 and 1731, p. 70. 

The variation of the compaſs in the Mediterranean, on board the Hector, in the 


Jears 4733, 17343 and 1735, P. 717, 72. 
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A compatative View or the numbeP” of mates und fernales in ict 


; iN: 8 160 11275034 40} S413 81 AN 5 
A btomparative view of the humbet of widowers and widows in different Places, 


162. 


An enumeration of the iodabitants of the town and ord of Aſhton under Line, 
in 1775, p. 164. l 
An enumeratian of the inhabitants of Tattenhall, in 1774. with chriſtenings and 
\_* burials, p. 166. 

An enumeration of the inhabitants of Waverton, in 1774» with chriſtenings and 
burials, p. 166. "OO ONE 
Obſervation on the dipping-needle, at Albany Fort, n A 3⁰ veſt, fati- 

"tude g2® 24 north, P- 179—18t. 
Aftronomictl obſervations made in the Auftrian Netherlands : Coriefponding alti- 
_ © tudes of the ſun and ftars, p. 184. Emerfion of 14's firſt ſatellite, p. 185=187, 
189. 192, 193. 195. Emerſion of 's ſecond ſatellite, p. 188. 192. i CY 
the moon at Luxembourg, p. 193. Emerſion of 2's third ſatellite, p. 19. 
Comparative” gravity of water obtained from the ice of ſea-water with hom ane to 
other waters, P. 251. 


* 


Meteorological journal for the year 1775, and part of 1776, <P {+ d beide 
| the Royal Society, for Jan. 1775, P. 320, 321. Feb. p. 322, 323. March, p. 

326, 327. April, p. 328, 329. May, p. 330, 337. June, p. 332, 333. Þ 
P. 334» 335. Aug» p. 336, 337. Sept. p. 338, 339. Ock. p. 340, Ar. Nor 
p. 342, 343- Dec. p. 344, 345. For Jan. 1776, p. 346, 347. Feb. 349, 2s. 


of the barometer, during the foregoing months, p. 350. ho autos". 
Dipping-needle, p. 352. 


An abridged view of the winds at London, for one year, beginning with March, 


1775, collected from the meteorological journal of the Royal Society, p. 354- 
Sub- diviſion of the S.W. and N. E. p. 356. Sub-diviſion of the S.E.and N. W. p. 357. 


A general ſtate of the winds, according to the degrees in which they prevailed ae 


* 41 


ſpectively, p. 357. 
The number of fair and froſty * in each half- month, and in the whole year, 


p.. 360. 

For trial of the moon's influence, p. 36m. 

A general view of che winds and rain in the months of January and February 177 7 $» 
r 

The general ſtate of the winds and rain ſor the eve months, 2 with 

March 1775. p. 365. 

Rain in the quarter, half, and whole year, p. 366. 

State of the barometer in Briſtol, for the year 1775, p. 367. 

An abridged table of the winds, &c. for Briſtol, for the year 2775, P. 368. 
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Greateſt, leaſt, and mean height, of the thermometer without and withiu, aud 


[ 634.9] | 
State of the barometer and thermometer, A what rain fell, r 
mad, "for the" ear 27, p. 370. 
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feſpect to rain at Lyndon, in Rutland, p. 3717. f 

rer applying 2 corteAtion to diſcover an equal e 
mometer, p. 3. 1 

Concerning the depreion of quickfilver i in the barometer, 4 302. 8 

Obſervations made with n te an ber. | 
p- 392, 393. ; {tO '\NOMIY 

| _ Obſervations made with the dipping-needle. p. 400. | en ode 10d 206445; 

Experiments with a machine, determining what proportion or. quantity , me- 

chavical-power is expounded in giving the body different ee. 

„ 7) 6 tvs of Yo at 

Taten ball, an enameration of its inhabitants i in the year 1734 kg 165 can 
and burials there, ibid. 00 

Tertlanat, ſo much dreaded in the iſland of Minorca, enquiry into 3 — 
p. 449—445-/ Two or three whole families died in conſequence. of puerid moiſture, 
p- 445- Medicine uſed with ſacceſs in this diſorder, p. 445+. SE Yb 21512 tt; 

Theorems for finding, in all caſes, the difference between — 7 977 er- 
able yearly, and of the ſame annuities payable en n or mo- 
mently, p. 109 —128. See Annuities, 3 8 ( 

THEOREMS mathematical, Rea 

If from the angles at the baſe of any right. lined wriangle, right lines be ans. 

alternate angles of rhombi, deſcribed upon the oppoſite fides, and applied reri pro- 

cally to the fides produced; and from the vertex, through the interſection of theſe 
lines, a right line be drawn to meet the baſe : the ſegments of the baſe, made 

thereby, will have to each other the duplicate proportion of the fides, p- 73, &c. 

f If from the angles at the baſe of any right-lined triangle, right lines be drawn to the 
alternate angles of rhomb; deſcribed on the other two fides, and reciprocally applied 
to them produced, and through the interſection of theſe lines, a right line be drawn 
from the vertex to the baſe; the rectangle contained by the fines of the angles at 
the extremities of one of the ſides will be equal to the rectangle contained by the 
fines of the angles at the extremities of the other; and the parallelepiped contained 
by the fines of the angles of one of thoſe triangles, into which the original one is 
divided by the ſaid line drawn from the vertex, will be equal to the W 
contained by the fines of the angles of the other, p. 85, 86. 

If from the angles at the hypotenuſe of any right-angled right-lined triangle right 
lines be drawn to the alternate angles of ſquares deſcribed on the ſides containing 
the right angle, and from the point where the right line drawn. from the rigbt 
angle, through their interſection, meets the hypotenuſe, right lines be drawn to the 
points, where theſe lines meet the ſides; the lines ſo drawn will make equal angles 
with the hy potenaſe, and the right line drawn from the fight angle to meet it; are 

4 | I 


The proportion that mean months bear to the whole ei with: $1 
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* proportion of the f, ey containing the right 
angle, p. 86—89. 43 gontenddig 2d ! 
If from the ngles at the baſe of any right-lined triangle, right lines, be. drawn, to the 
alternate angles of rhomboids deſcribed on the other two fides, and reciprocally ap- 
plied to them produced, a right line draivn from the vertex through the interſeckion of 
theſe lines will cut the baſe into two parts, having to each other the propartian- 
compounded of the proportion of the ſides, and of the proportion. of the e other 
two lines comprehending the rhomboids, p. 89—gr. 8 
Theorems, a demonſtration of two mentioned in art. xxv. of the ! Tast 
actions ſor the year 1775, P- 600—603. f „ Aas nd 
Thermemetd#, ſome attempts to freeze its quickſilver, p p. 174177. See Lrichfirir. 
State of the thermometer in London throughout the year 1775s and part o 4776. 
p. 320—350. State of it within and without at Lyndon, in Rutland, for the. Near 


17755 p. 370. Of the thermometers belonging to the Royal Society, wich reflec , A | K 
tions concerning ſome precautions neceſſary to be uſed in making experiments wick 1 J 
thoſe inſtruments, and in adjuſting their fixed points, p. 371385. For ap- WO 


ns x eorregion to difcover an | equal heat in the quickfilver « of the thermometer, . : 


Shs An experiment with the thermometer to ſee the effect of a high degree af. | 
artificial cold added to the natural, p. 590 


Thunberg (Dr.), his narrow efcape from 1 P- 286, 287. 


Tider, of thoſe in the South ſeas, p. 447. Ship ſtuck on a reef of coral | rocks at, bjoh, 
water, ibid. Next tide not high enough to float her, ibid. Night-1 ride roſe higher 
than the day-tide, and floated the ſhip, p- 448. Times of high-water, on the. tall, 


and change days, ibid Difference in the riſe and fall of the a and Ne 
tide, ibid. Remarks wesdän p- 448, 449. 


Tigers and wolves, frightened by 1141 in the night-time, p. 288. 1 

Time, a new method of finding it by equal altitudes, p. 92. Former method for finding 
time inconvenient, p. 92, 93. The inconveniencies removed by « new method, p · 
93. Manner of finding the true zenith diſtance, p. 94, 95» An example, P: 95- | 
More convenient manner of inferring mean time from the ſtar's meridian paſſage, 


p. 96. An example, p. 97. The mean time of any obſervation made with a clock | 
may be inferred in a ſimilar manner, p. 98. 


Tobacco mixed with hemp, Hottentots fond of it, p. 299 F: 

Forpeds, an account of ſome attempts to imitate its eſſects by electricity, p. 199, 
Apparatus, to examine how far the phenomena of the torpedo would agree with elecs 
tricity, P. 204. 210. 212. See Eledricity. 

Tournai, Rue des Jeſuites, its latitude, p. 195. 

Travelling, in ſome places of the ſouthern part of Africa, laborious * fatiguing p- 
273. 277. 279—281. 283. 289. 293. 303, 304+ 397+ 309. 313. 315, %. 6 

Der Rug to Bay Falfo, a large ſandy plain in the ſouthera part of Africa, p . 269. 


Overgrown with inkutte variety ok plants, ibid. Fr uitſul country along the Lis of 
Tyge Berg, p. 270. JT yraa wy 
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Dun in Hungary, obſereations there on the emerfion of 3's firſt ſatellite, p. 28 
186. The emerſion of ww 2 * p. 18. Fm ou 
-- fareflim, n n mee ee e 07 8 
nA 42 J eV 206, 8 1 lo langes | 
T « nom belis von babe N d. 2 * | FEE nh ad 
du bidi iss, 34. Ir 4 ö 
a a -chcordtef . p. 528. | 
Dirt, its ſaline nature inſtantly makes black blood red, p. 246. An account of a 
ſuppreſſion of - urine cured by a puncture made in the bladder through the azz, 
p. 538. Diſtreſſed condition of the patient, p, 578-580. A diſcharge of the urine 
by a puncture into the bladder by the anus propoſed, p. 580, 581.” The operation 
» (performed; p. 582. Progreſs of the cure, p. 582—584. Some account of a like 
operation, p. 58 5. Calomel and opium the beſt . gy for ene of 
en r 568. 586. | 
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Fariation-cempaſs, belonging to the Royal Society, mn i, p- 385395» Ob- 
ſervations made with it, p. 392, 393. 

Vagetation, a ſurprizing ſpecies of, in Falkland Iſlands, p. 105. 

Falucity, giving different degrees of to heavy bodies from a ſtate of reſt, in experi- 

mental examination of the quantity and proportion PRINTING neceſſary 
to be employed in, p. 450. See Mechanic Power. 

Fergif-bell, Hottentots uſe its juice to poiſon their arrows, p. 277. 

Vieuſſenius,: his opinion concerning air in the blood, p. 229. . 

Vinegar, not fo ſerviceable in purifying a ſhip as fire and ſmoke, p. 404. 406. 

Vitriol, acids of, and of ſea-ſalt, experiments to ſee how far they contribute to mine» 
ralize metallic and other ſubſtances, p. 65. See Mineral Subflances. 

Veyage round the world, the method taken for preſerving the health of the crew of 
his majeſty*s ſhip the Reſolution during it, p. 402. See Health. 


W. 


Water obtained from the melted ice of ſea- water, perfectly free from any taſte of 
ſalt, p. 250. Its gravity with reſpect to other waters, p. 25i. Freſh water very 
ſcarce in ſome places in the ſouthern part of Africa, p. 300. 305. 307, 308. 313. 
316. An experiment of ' parting freſh-water from ſalt-water by freezing, p. 37 3» 
374. Remarks thereon, p. 374. Freſh-water produced from ice taken from the 
ſea, ibid. Freſh-water and cleanlineſs will prevent the yy amongſt ſeamen, 
pP. 495+ 

Waverion, an enumeration of its inhabitants in the year 1774, p. 166. Chriſtenings 
TOW _ Great increaſe of inhabitants there, p. 165 —167. _ 
113813 Vas, 
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Weather, an abridged fate of it at London for one 0 commencing with b 
1775, collected from the meteorological journal of the Royal Society, p. 354- An 
abridged view of the winds during the year, ibid. What wind prevailed moſt, p. 
355- Obſervations on the quantity of rain which fell during the year, ibid. Sub- 
diviſion of the 8. W. N. E. S. E. and N. W. wind for the year, p. 366, zu A 
general ſtate of the winds, according to the degrees in which they prevailed re- 
ſpectively, p. 357. Number of fair and froſty days in each half. month, and jw the 
whole year, p- 358. Number of ſnowy days in this year, and with what winds 
attended, ibid. Great froſt, with the ſtate of the thermometer and wind duting 
it, p. 38, 389. 8. W. wind gave more than two thirds of t' e rain of the whole 
ykar, p. 389 - Qantities of rain which fell ſeverally with each wind in every 
month, and in the whole year, p. 360. Explanation of this table, p. 359. Table 
for trial of the moon's influence on the weather, p. 361. Enquiry concerning the 
moon's influence on the changes of the weather, p. 363. What winds attended the 
greateſt monthly heights of the barometer in this year, p. 363, 364. What winds 
accompanied the leaſt monthly height, p. 364. A general view. of the winds' and 
rain in the months of January and February 1775, p. 365. General ſtate of the 
winds and rain for twelve months, beginning with March 1775, ibid. Quarterly, 


half-yearly, and year's rain, p. 366. Weather in Briſtol for the year 177 5, p. 368, 
369. Some account of it in the South of England for the ſame year, p. 373. Alte 


ration in the nature of eaſt winds for ſome years paſt, ibid. General ſtate of the 
weather at Lyndon, in Rutland, during the year 1775, p. 371-373. 
Veit Indies, 1719 obſervations on the variation of the compaſs, to, in, and ſrem 
there, the Eaſt Indies, Guinea, and Mediterranean, with the latitudes and _ 
tudes at the time of obſervation, p. 18. See Tadles. "ant 
Whales, ſpermaceti, abundance of, on the coaſt of Falkland Iſlands, p. 108. n 
Il bitehurft (Mr. John), his experiments on ignited ſubſtances, p. 7 77 
Whytt Dr.), his opinion concerning air in the blood, p. 230. 


Widowers, are but little more than half the number of widows in different places, 


p- 162. 
Widows, ſee . Widewers:; 


William (the Conqueror), the firſt paragraph of his laws in Latin, French, and Ro- 


manſh, p. 158, 159. 
ird, from E. to S. in Falkland Iflands, very pernicious and blighting, p. 101, 102. 
IWinds, an abridged view of them at London, for one year, beginaing with March. 
1775, p. 354. What winds prevailed moſt, p. 355. Sub-diviſion of 8. W. N. E. 
8. E. and N. W. wind for the year, p. 356, 357. A general ſtate of the winds, 


according to the degrees in which they prevailed reſpectively, p. 357. S W. wind 
gave more than two-thirds of the rain of the whole year, p. 359. General ſtate of 


the winds and. rain for twelve months, p. 368. What wind: avcomparies tbe 
greateſt 
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bene monthly heights of the barometer in London for one year, commencing 
[March 1775, P. 363, 364. What winds accompanied its leaſt monthly heights, 
p. 364. An abridged table of the winds for Briſtol in the year 1775, p. 368. An 
alteration in the nature of eaſt winds for fome years paſt, p. 373. Method of dif. 
tinguiſhing the winds in the journal at the Royal Society's houſe, p. 385. 

Winter Hoek, one of the higheſt mountainF'in the ſouthern part of "Africa, p- 284, 
238385. 
Witte Klip, an enormous oranite lone fo called, near the Cape of Good Hope, p. 
278. | 
Wolves and tigers, frightened by fires in the night-time, p. 288. 
Woods, in the ſouthern part of Africa, p. 274, 275+ 288, 289. 291. 293, 294. 
Nun (Mr. Peter), his experiments made in order to aſcertain the nature of ſeme 
mineral ſubſtances; and, in particular, to ſee how far the acids of ſta-ſalt ind of 
vitriol-contribute 'to mineralize metallic” and other abllances, P. 605. See Mineral 
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p- 312. 
Zer- Le Rivier, in the ſoutheru part of Aﬀtica, fornerly aboundel with the bippoyo 


tam amphibious, p. 2919. * 
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dere, p. 274. 
Zwart Kop's ſalt pan, an account of it, p- 297 
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1. . for branche read branches, | . 

12. for part this read part of this. 

14. for expement read experiment. 

32. 14. for ſuphureous read ſulphureous. 
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2. from the bottom, for ene read one. > 8 
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ene monthly heights of the barometer in London for one year, commencing 
March 1775, p. 363, 364. What winds accompanied its leaſt monthly heights, 
p. 364. An abridged table of the winds for Briſtol in the year 1775, p. 368. An 
alteration in the nature of eaſt winds for ſome years paſt, p. 373. Method of dif. 
tinguiſhing the winds in the journal at the Royal Society's honſe, p. 38g. 

[Winter Hoek, one of the higheſt mountain in the ſouthern part of Africa, p. 284, 

2585. 

Wine Klip, an enormous granite flone fo called, near the Cape of Good Hope, p. 

278. 

Wolves and tigers, frightened by fires in the night-time, p. 288. 

Woods, in the ſouthern part of Africa, p. 274, 275. 288, 289. 291. 293, 294. 

Wolfe (Mr. Peter), his r in order to aſcertain the nature of ſeme 

mineral ſubſtances; and, in particular, to ſee how far the acids of ſta-ſalt ind of 

vitriol-contribute 'to —— 8 P. 6056. See Mineral 
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GENTLEMEN, 


B* FORE we proceed farther in this. buſineſs of this 
day, permit me to acquaint you with the judgment 
of your Council, in the diſpoſal of Sir GoprRET CoPLEy's 
medal; an office I have undertaken at their requeſt, and 
with the greater ſatis faction, as I am confident you will 
be no leſs unanimous in giving your approbation, than 
they have been in addreſſing you for it upon this occa- 
ſion. For though they were not inſenſible of the juſt 
title that ſeveral of the Papers, compoſing the preſent vo- 
lume of your Tranſactions, had to your particular notice, 
yet they did not heſitate in preferring that which I pre- 
ſented to you from Captain Cook, giving An account of 
| tbe method he had taten to preſerve the bealth of the crew 
of bis Maje/ty's ſbip the Reſolution during ber late voyage 
= round 


dined you to depart from the ſtriineſ of your rules, by 
conferring 1 upon him that honour, though you had re- 
ceived no direct communication from him; conſidering 
how meritorious in your eyes that perſon muſt appear, 
who hath not only made the moſt extenſi ve, but the moſt 
inſtructive voyages, who hath not only diſcovered, but 
ſurveyed, vaſt tracts of new coaſts, who hath diſpelled 
the illuſion of a terra auftralis incognita, and fixed the 
bounds of the habitable earth, as well as thoſe of the na- 
vigadlocean, in the Southern m 107 


= * 


I ſhalt not, Ivete, expatiate on that ample field of 
praiſe, but confine my diſcourſe to what was the inten- 
tion of this honorary premium, namely, to crown that 
Paper of the year which ſhould contain the moſt uſeful 
and moſt ſucceſsful experimental inquiry. Now what in- 
quiry can be ſo uſeful as that which hath for its object 
the ſaving the lives of men? and when ſhall we find one 
more ſucceſsful than that before us? Here are no vain: 
boaſtings of the empiric, nor ingenious and deluſive theo- 
ries of the dogmatiſt; but a conciſe, an artleſs, and an incon- 


* The Papen itſelf, read at the Society in March Iaft, with an Extract of a 
letter from Captain Cook to the Preſident, dated Plymouth, the 7th of July fol- 
loxing, are both ſubjoined. to this diſcourſe. 
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teſted 
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teftetl retatidh 6f of the weit, by Iich, dle the Bo le 
favour, Capto Cox, with a coripany of i a dye aha 7 
eighteen men, Per ormed a vojage of 1 three year? and eigh- 
teen days, throughout all the climates from FG Ho degrees 
North to even. ty-one degrees South, with tbe bo Jo of only one 
man by a diſeaſe x. What muſt enhance to us the value of 
theſe falutary obſervations, i is to ſeethe practice bath been 
no leſs fimple than efficacious. 


1 would now inquire of the moſt omen in theſtudy 
of Bills of Mortality, whether in the moſt healthful cli- 
mate, and in the beſt condition of life, they have ever found 
ſo ſmall a number of deaths i in ſuch a number of men, 
within that period of time? How great and agreeable then 
muſt our ſurprize be, after peruſin g the hiſtories of long 
navigations in former days, when ſo many periſhed by 
marine diſeaſes, to find the air of the ſea acquitted of all 
malignity, and in fine that a voyage round the world 
may be undertaken with leſs danger to health than a 
common tour in Europe! 


But the better to ſee the contraſt between the old and 
the preſent times, allow me to recall to your memory 


* This was a phthifis pulmonalis terminating in a dropſy, Mr. PATTEN, 
ſurgeon to the Reſelution, who mentioned to me this caſe, obſerved that this man 
began ſo early to complain of a cough and other conſumptive ſymptoms, which 
had never left him, that his lungs muſt have been affected before he came on 
board. 
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fitting of ot ſhips, with four Cantos and 0 8 
three of thoſe veſſels were ſo weakened by the ſcurvy, by 
the time they had got only three degrees beyond the Line, 
that the merchants, who had embarked on this adyenture, 
were obliged to do duty as common Gilors; and there 
died in all, at ſea, and on ſhore at Soldania (a place of re- 
freſhment on this fide of the Cape of Good-Hope) one 
hundred and five men, which WAS near a fourth part of 
their complement. | And hath not Sir RIcHAAD Haw- 
KINS, an intelligent a as well as brave officer, who lived in 
that age; recorded, that i fewenty years, during which be had 
uſed the ſeu, be could give an account of ten thouſand ma- 
riners who had been conſumed by the ſcurvy alone Yet fo 
far was this author from miſtaking the diſcafe, that Ihave 
peruſed few. who have ſo well deſcribed it. If then in 
thoſe early times, the infancy I may call them of the 
commerce and naval power of England, ſo many were 
carried off by that bane of ſea- farin g people, what muft 
have been the deſtruction afterwards, upon the great aug- 
mentation of the fleet, and the opening of ſo many new 
ports to the trade of Great-Britain, whilſt ſo little advance- 
ment was made in the nautical part of medicine. ? 
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Bur nating 1 old dates to one within dhe re- 


membrance of many here preſent,. when it might have 
been expected that whatever tended to aggrandize the 


ndyal Power. of Britain, and to extend her commerce, 
would have received the Higheſt improvement; yet we 


ſhall find, that even at this late period few, meaſures had 
been taken, to preſerve the Ne of ſeamen, more an 


aſt ertion the victorious, but mournfal. — of gom⸗ | 
modore ANSON affords too convincing a proof. It is well 
known, that ſoon after pafling the Streights of Le Maire, : 
the ſcurvy began to appear in his ſquadron; ; that by the 
time the Centurion had advanced but a little way into the 

South-ſea, forty-ſeven had died of it in this ſhip; and that 
there were few on board who had not, in ſome degree, 
been affected. with the diſtemper, though they had not 

been then eight months from England. That in theninth. | 
month, when ſtanding for the iſland of Juan Fernandez, 
ſhe loſt double that number;. and that the mortality went 
on at ſo great a rate (I ſtill fpeak of the Commodore's ſhip). 
that, before ſhe arrived there, ſhe had buried two hun- 
dred; and at laſt could muſter no more than. ſix of the 
common men in a watch capable of doing duty. This 
was the condition of one of the three ſhips which reached 
that iſland; the other two ſuffered in proportion. 


Nor 
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Nor did the DEP Wan e e u 66 months 
reſpite, the ſame fatal ſickneſs broke out afreſh and made 
fuch havock, that before the Centurion (which now con- 
tained the whole ſurviving crews of the three ſhips) had 
got to.the ifland of Tinian, there died ſometimes eight or 
ten in a day; inſomuch that when they had been two 
years on the voyage, they had loſt a larger proportion than 

that of four in five of their original number; and, by the 

account of the hiſtorian, all of them, after their entering 

the South Sea, of the ſcurvy. I ſay by the account of the 

elegant writer of the voyage, for as he neither was in the 
medical line himſelf, nor hath authenticated this part of 
his narrative by appealin g to the furgeons of the ſhip or 
their journals, I ſhould doubt that this was not ſtrictly the 
caſe; but rather, that in producing this great mortality, 
that peſtilential kind of diſtemper was combined with the 
fcurvy, which, from the places where it moſt frequently 
occurs, hath been diſtinguiſhed by the name of the jail 
or ho/pital-fever *. But whether the ſcurvy alone, or this 
fever combined with it, were the cauſe, it is not at pre- 
ſent material to inquire, fince both, ariſing from foul air 
and other ſources of putrefaction, may now in a great 


* Dr. Map, who had ſeen the original obſervations of two of Commo- 
dore Axsox's ſurgeons, ſays, that the ſcurvy at that time was accompanied 
with putrid fevers, &c. See his Treatiſe on the Scurvy, p. 98. & /eq. 

meaſure 
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theatre be obviated by the various means fallen upon 

fince Lord AxNsoN's expedition. For in juſtice to that pru- 
dent as well as brave Commander it muſt be obſerved, 
that the arrangements preparatery to his voyage were not 
made by himſelf; that his ſhip was ſo deeply laden as 
not to admit of opening the gun-ports, except in the 
calmeſt weather, for the benefit of air; and that nothing 
appears to have been neglected by him, for preſerving the 
health of his men, that was then known and Practiſed ir in 
the navy. = 


I ſhould now proceed to enumerate the chief im prove- 
ments made ſince that period, and which have enabled 
our ſhips to make fo many ſucceſsful circumnavigations 
as in a manner to efface the impreſſion of former diſaſ- 
ters; but as I have mentioned the ſickneſs moſt deftruc- 
tive to mariners, and againſt the ravages of which thoſe 
preſervatives have been mainly contrived, it may be pro- 
per briefly to explain its nature, and the rather as un- 
leſs among mariners it is little underſtood. Firſt then 
I would obſerve, that the ſcurvy is not the ailment which 
goes by that name on ſhore. The diſtemper commonly, 
but erroneouſly in this place, called the /curvy belongs to 
a claſs of diſeaſes totally different from what we are now | 
treating of; and ſo far is the commonly-received opinion, 
that there are few con/titutions altogether free from a ſcor- 
butic 
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| 11. taint, from being true, that x ualef among failors and 


5 1 ſome others circumſtanced Uke thew, more particularly 


| live i in foul; air and — 1 have. reaſon. to believe 
there are few diſorders leſs frequent. This opinion I ſab- 


mitted to the judgment of the Society ſeveral years ago, 
and I have had no reaſon ſince; to alter it. 1 then ſaid 
(contrary to what was generally believed) and ſeemingly 
onthe beſt authorit y, that the ſea-air was never the cauſe 
of the ſcurvy, fince on board a ſhip, on the longeſt 
voyages, cleanlineſs, ventilation, and freſh prov iſions, 
would preſerve from it; and that upon A ſea-coalt, free 
from marſhes, the inhabitants were not liable to that indiſ- 
poſition, though frequently breathing the air from the 
ſea . I concluded with j joinin g in ſentiments with thoſe 
who aſcribed the ſcurvy to a ſeptic reſolution, or begin- 
.nin g corruption, of the whole habit, ſimilar to what every 
animal ſubſtance is more or leſs diſpoſed to when deprived 
of life f. This theory ſeemed to be ſufficiently verified 
by the examination of the ſymptoms in the ſcorbutic ſick, 
and of the appearances in their bodies after death 1. On 


* Diſeaſes of the Army, part I. ch. 1, Append. Pap. 7. 

+ Ibid. Pap. 7. 

} WoopALL's Surgeon's Mate, p. 163. Pour aur, Mem. de Acad. R. 
des Sc. A. 1699, PETIT, Mal. des Os, t. II. p. 446. Mx Ap on the Scurvy, 
p. 104. | | 
that 
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that occaſion 1 remarked, that: ſalted mats alter ſome 
time become in effect putrid, though they may continue 
long palatable: hy means of the ſalt; and tat common 
ſalt, ſuppoſed to be one of the ſtrongeſt: preſervatives from 
corruption, is at beſt but an indifferent one, even in 2 
large quantity; and in a ſmall one, fc as we uſe at ta- 
ble with freſh meats, or ſwallo in meats that have beer 


falted; ſo far from r N N 
motes that proceld in.the body. 5: 889 SH amo59d 


This poſition concernin g the Pty * of ſea 


by the experiments of the late Mr. CaN TON, F. R. S. in 


his Paper on the Cauſe of che luminous Appearance of 
* . 5 
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It hath been d, that the tas is ; much eine en 
the coldneſs of the air, which checks perf] piration; and 
it is therefore the endemic diſterper of the N orthern na- 
tions, and particularly of thoſe around the Baltic x. The 
fact i is partly true, but I doubt not ſo the cauſe. In thoſe 
regions, by the long and ſevere winters, the cattle deſtitute 
of paſture can barely live, and: are therefore unfit for uſt; 

ſo that the people, for their proviſion during that ſeaſon, 


* BarTHOLIN, Med. Danor. Domeſtic; p. 989. 
Phil. Tranſact. vol. LIX. p. 446. 


Q ä are 


falt, i in certain Proportions, hath. been ſince confirmed 
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are oblig ed to ſlaug hter mem by t e end of a autumn, 


| to > alt 24 iem for. 1 the year. r. Thi putrid diet then, mn 

which the y 7 muſt fubſiſt ſo long, and to which the inha- 
bi fits 00 the South are not reduced, is the chief cauſe 
of the diſeaſe. And if we reflect, that the lower people 


of the Norch have an or no greens nor r fruit in the Vin 


ter, hee fe 


become liable A indiſpoſition with ſeamen; hilſt 
others of as high a latitude, but who live in a different 
manner, keep free from it. Thus we are informed by 
LINN&Us, that the Laplanders, one of the moſt hypefbo- 
rean nations, know nothing of the ſcurvy u; for which no 
other reaſon can be affigned than their never eating ſalted 
meats, nor indeed ſalt with any thing, but their rails all 
the: wines the: freſh fleſh of their rain- deer. 


« 
612 


42 


This exemption of the Lapl is e 3 diſ- 
temper of the North is the more obſervable, as they ſel- 
dom taſte vegetables, bread never, as we farther learn 
from that celebrated author. Vet in the very provinces 
which borderonL apland, wheretheyuſe bread, but ſcarcely 
any other ve getable, and eat ſalted meats, they are as 


& 1 Flora Lapponica, p. 8, 9. 
much 
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much troubled with the! ſcurvy e as in any other country s. 
But let us incidentally remark, thatthe late i improvements | 
in agriculture, gardenin g, and the other arts of life, by 
extending 8 their influence to the remoteſt parts of Europe, 
and to the loweſt people, begin ſenſibly to leſſen the fre- 
quency of that complaint, even in thoſe climates chat 


have been once the moſt afflicted with it. 


It hath alſo been aſſerted, that men living on ſhore will 
be affected with the ſcurvy, though they have never been 
accuſtomed to a ſalt-diet ; but of this I have never known 
an inſtance, except in thoſe who breathed in an air that is 
marſhy, or otherwiſe putrid, and who wanted exerciſe, 
fruits and green vegetables: under ſuch circumſtances it 
muſt be granted that the humours will corruptinthefame 
manner, though not in the ſame degree, with thoſe of ma- 
riners. Thus, in the late war, when Siſinghurſt Caſtle in 
Kent was filled with French priſoners, the ſcurvy broke 
out among them, though they had never been ſerved 
with ſalted victuals in England; but had daily had an al- 
lowance of freſh meat, and of bread in proportion, thou gh 
without greens or any other vegetable. The ſurgeon” 


* Lixxxus in ſeveral parts of his work confirms what is here faid of 
ſalted meats, as one of the chief cauſes of the ſcurvy. See Amœnitat. Acad. vol. 
V. p. 6. & ſeq. p. 42. 

C 2 who 
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ho attended them, and from whom I reqeived this in- 
formation, having formerly been employed in the navy, 
-was the betterable to judge of the diſorder, and to cure it. 

Beſides the deficiency of greens, heobſerved that the wards 
were foul and crouded, the houſe damp (from a moat that 
ſurrounded it) and that the bounds allotted for taking the 
air were ſo ſmall, and in wet weather ſo ſloughy, that the 
men ſeldom went out. He added, that a repreſentation 
having been made, he had been empowered to furniſh the 
priſoners with roots and greens | for boiling in their ſoup, 
and to quarter the ſick in a -neighbouring village in a dry 
fituation, with liberty to go out for air and exerciſe; and 
that by theſe means they had all quickly recovered. It is 
probable, that the ſcurvy ſooner appeared among theſe 
ſtrangers, from their having all been taken at ſea, and con- 
ſequently being the more diſpoſed to che diſtemper. My 
informer farther acquainted me, that 3 in the lower and 
wetter parts of that county, where ſome of his practice 

lay, he had now and then met with ſlighter caſes of the 
| ſcurvy among the common people; ſuch, he faid, as lived 

the whole winter on ſalted bacon, without fermented li- 

quors, greens, or any fruit, a few apples excepted; but, 
he remarked, that in the winters following a plentiful 


growthof that fruit, thoſe peaſants were viſibly leſs liable 
to that ailment, 


I have 
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1 have dwelt the long ger on this | part of del Tubject, as 
Look upon the knowledge of the nature and cauſe Us 
the ſcurvy to be an effential ſtep towards i improvin g the 


> BE 


means of prevention and cure. And I am perſuaded, 
after long reflection, and the opportunities I have had of 


converſing with thoſe who to much ſagacity had joined 
no ſmall experience in nautical practice, that upon an 
examination of the ſeveral articles, which have either 
been of old approven, or have of late been introduced in- 
to thenavy, it will appear, thatthough theſe means may 
vary in form and in their mode of operating ; yet they 
all forme way contribute towards preventing putrefackion; 
whether of the air in the cloſer parts of a ſhip, of the 
meats, of the water, of the clothes and bedding, or of the 
body itſelf. And if in this i inquiry (which may be made 
by the way, whillt we take a review of the principal arti- 
cles of proviſion, and other means uſed by Captain Cook: 
to guard againſt ſickneſs) I fay, if in this inquiry it ſhall 
appear, that the notion of a ſeptic cauſe is not without 
foundation, it will be no ſmall encouragement to proceed 
on that principle, in order to improve this important 
branch of medicine. 


Captain Cook begins his lift of ſtores with malt. Of 
Dis, he ſays, was made weet-wort, and given not only to 
theſe 


1 4 iT: 14 1 3 . 
0 ati men. who. had. maniteR-yrproms: of theory, bur 
18 each allo as were judged to be the moſt. liubir d. Dr. 
--+ A MACBRIDE, who firſt ſuggeſted this preparation, was led 
> (a+ he ſays) to. the diſcovery by ſome experiments that 
had been laid before this Society; by which it appeared, 
"hat the, air produced by alimentary fermentation was 
_ endowed with a power of correcting putrefaction. The 
fact he confirmed by numerous trials, and 2 this 
fluid to be Ared air, he juſtly concluded, chat whatever 
4ubftance proper for food abounded with it, and which 
could be conveniently carried to ſea, would W one of 
the beſt proviſions againſt the ſcurvy; which he then conſi- 
dered as a putrid diſeaſe, and as ſuch to be prevented or cured 
by that powerful kind of antiſeptic®. Beer, for inſtance, 
bath always been eſteemed one of the beſt antiſcorbutics; 
but as that derived all its fxed air from the malt of which it 
15 made, he inferred, that malt itſelf was preterable i in long 
13 voyages, as ĩt took up leſs room than the brewed liquor, 
| and would keep longer ſound. Experience hath fince 
| — verified this ingenious theory, and the malt hath now 
| gained ſo much credit in the navy, that there only 
© wanted ſo long, ſo healthful, and ſo celebrated a voyage 
[- as this, to rank it among themoſt indiſpenſable articles of 
proviſion. For though Captain Cook remarks, that 4 


* MacziDe's Experimental Eflays, paſſim. 
| 6 
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1 138111 * inen and that be 
nn gener of opinion, that the wort will be able to 
' 1 -conrephbe frurvy in an advanced Rate ut ſea; yet bt is per- 
nini that ir ir ſufficient to prevent that ditemiper from 
= uphing' any pres progreſy; for confiderable find; and 
therefure he doth not heſitate to pronounce it, of cho 
bed antiifcorbutic mr 22 GNI 
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wa N Glutary gas (or r fixed air) is pb more or leſs 
in all fermentable liquors, and begins to oppoſe putre- 
* "an s ſoon as the working or inteſtine motion con- 
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In wine it e and PEEL seg ſub- 
1 —— it than the fruit of the vine. 


If we join the grateful taſte of wine, wemuſt rank it firſt 
in the lift of antiſcorbutic liquors. dcr a n 


ASD C4 
„ Haring been favoured with a Sghtof the medical journal of Mr 2 
| furgeon to the Reſolution, I read the following paſſage in it, 
ſtrengthening the above teſtimony. eee ee 
all ſcorbutic caſes during the voyage. As many took it by way of prevention, few caſes 
occurred where it had a fair trial; but theſe, however, I flatter myſelf, wall be ſuffi 
cient ta convince every impartial perſon, that it is the beſt remedy hitherto faund out 
far the cure of the ſea-ſcurvy: and I am well convinced, from what I have ſeen the 
wort perform, and from its made of operation, that if aided by portable-ſoup, ſour- 

| krout, ſagar, ſago, and courants, the ſcurvy, that maritime peſtilence, will ſeldom or 
never make its alarming appearance among a ſhip's crew, on the longeſt woyages ; 


good, 


proper care with regard to cleanlineſs and proviſions being obſerved. 
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— U 3 


allowahite; — ii ll -eupeopd, the i 
Toon appears. It were therefore to de wiſhed, that this. 
moſt Whoteſonre;beverage.could be renew 
our ſhips afford not ſufficient convenience. The Ruſſians | 5 
however make a-ſhift to prepare at ſea, as well as at and 
a liquor of a middle quality between wort and {mallobeer, 
in the foo wing manner. They take ground malt 5. 
rye- meal in a bertaim proportion, which they knead into 
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ſtrralt Waves, and bake in the oven. Theſe they occa- 
fionaliyirifure in x ptoper quantity of warm water, which 
begins 1 footito ferent, that in the ſpace of dwxentj : AY 
four nu their bre wage is complentedyin the production 
of a mal briſk, and acidulous liquor, which they call 

graf, Pelatable'ts themielves and not diſagreeable to the 


taſte of ſtrangers. The late Dr. Mouxszr, member of 


this Society, who had lived long in Ruſſia, and had been | 
Archiater under two ſucceſſive fovereigns, acquainted me 
that the Guns, Was the common and wholeſome drink 


both, of the fleets and armies of that empire, and that it 
9 particularly * t the ſcurvy. He added, 


2 5 that 


Ca L { 
* 


F ot ens hae. 2 
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| P —— 5 it 
intlubed io cbinpase What Be rent im That teuriſe - wild... 
what Ife Mobil Tee in the! ſeveral priſons ef a e 
city: butts ti#flirptie; after viſiting them all, and d- 
ing Re full of male factors (for me late Ernpreſs theti nod 
ſufferc@noHit of Hoſewho were convifted of capital crimes. 1 
to be pu to deatti) yet He could: diſcover no fever among = 
them, hof learn that any ucute diſtemper peculiar tojails had 
= beit nevi tors, "He obſerved that ſome of thoſe 
aces of fietticnt had a yard, into which the pri- 
ners were allowed to ce for the air; but chat there were 
others without this advantage, yet not fickly: ſo that he 
could affign n other redſon for the heathful cod, 
of thoſe men thati the kind of diet they uſedy which was = 
the ſame with that of the common people of the chunt 
who notbeing able to Purchaſe fleſh- meat live moſtly on 
rye· bead (che moſt aceſcert bf ay — 5 
He conctuded with ſayingʒ that upon his return to Sti - 
terſburg he had made the 1 — and with' | 
the ſame reſult. 2 i: To] | #:4 4.3.4 oF 1K * 1111 l N. 


a is t 


Thus far my informer, from whoſe account it would 


appear, that the rye-meal aſſiſted both in  quickening this: * 
fermentation and adding more fixed air; fince the malt 


* * * * a N 6 
4 . —_ i - 
. D S-x& * 9 14 ' - *  & © . ne 
: X p 
a s 8 
* 


43 


* 1 
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Kai, Aal mere 161 ile doubt duf hit begebe the 
net yas ein be Hroughe is "proper de 
bt alon, they will möre or left in W e 
2 "Thar dates Will, L am ſarisficd, kom what have 

eee intelligent friends ot Cate Coon. 

irge Hape, ring 


— tees on a cruise ina 
118 ot the Tate War, and and the ) ey dees in 
5 


row, he bethought Hirafelf PETERS 
—.— uſed in {orne partb bf the wountry a 2 NG 4 
proper on this occaſion, Some oatines err 21 


weoden:yallch hot water is poured. upon it, and theinfu- 
hon. continues mri the liquor begins to taſte (guridh, that 
te fermentation. comes on, Which in a placemoderately 
wn may bb in che pace of ty days. The water i den 
poured off from the grounds, and boed down to the con- 
fiene ok; a jelly t. This be ordered. to be made, and 
. meſſes, being ſirſt ſwectened with ſugar, 
afongd with ſorae prize-wine he bad taken, which. 
——K—p— yet improved the taſte, . made 
this aliment no leſs palatable than medicinal, -- .,, 


. Be afſured mie, that upon this diet 'thiefly; 1805 
abſtaining from ſalted meats, his a BAK dune e. 


be Effex, a — ip. 
- + Fhis rural food, in the North, is called ſooins. 


od 8 8 7 


covered 


; 99 
ered, nn eee N 
the fam 19V 1 e MEANS in his fubft eq dem e e 


KEYS 147 at. 5% Nr * to ſend ONE. them 
on a becauſe could not get well a N. d 


_ no fe 
je effect. ip op caring the ſcuryy; as if tbe fixed erg 


IY EN SOS WY 
meal ee h Hike barley unmalted, ath 


e rated 1&1 with, theſe Strains, could. Ix; ht 
care ich the of Produce, e Suter the lacteals, if MY 


part of chen * wit 110 t of the bc E e 
e Fes tiſeptic quality, when pot; looſened. by a 5 


preyiouy fermentation, 91002 .AAOIE8WO eit no 1540 


- Bbfore tlie Tower af the! Krad air "tt ſubevitiy” pes 
trefactibnt was known, the efficity of tilts, greefts, and 
fermiented Hquors, was commority aferfbed to the Head! 
in cheit bompofftlon, and ene An redſcn 0 Befich& 
that the acid concurs in "operatitiz die Mt: Ref N58 
alledgeltl" that mimerzt acids, Wflich cofitäh lite Gf NO 
ſxredh ur, Have been tried in s Krityy with little fübclfgs, 
I' would anfwer, that 1 doubt that in thoſe trials they 
have never been ſufficiently difated; for it 18 eat 705 
conceive, that in the ſmail quantity of water the elixir” 


of, vitriol, for inſtance, is given, That auſtere acid can 
ſcarce, get beyond t the firſt paſſages, conſidering the de. 
cate ſenſibility of the mouths of the lacteals, Which muſt 
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te 
ier ant aun rekt Lex parton Than 
dre # proper experiment to be ntade in 
aefitiency of iatt,orwhen that grain ſhouldhappento! be 
by keeping e, to uſe water acldulated with abe ſpirit 


alt, Fa thi e Proportion of only ten qr ro DE 5 tola quart: 
K with'the weak ſpirit of vitriol chirteen drops to cho fanno 
meaſute+; t; and to give to thoſe chat are threatened. with 
the Gleale three quarts of this wer in ta to be 
COMRUed 2s "they HA think proper. 3 11 rofl 
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i. But i the fixed air and acids are 5 Pane 
againſt the! ſcurvy, why ſhould Captain Coox make fo little 


account aftheroy 9 "0 and, oforan © ranges (for rſo they b have 
called the extracts tracts. ox inſpifſated j juices of thoſe frui ruits) in 


2319 Bp +, 
2 ar eg THIN 
Gratin hat Gem zper?, This 1 found was the reaſon. 
Thęſe preparations. being only { ſent out up« 0 trial, t 


* 141 1 ug; + 
2 _ 


Gargeon, af the ſhip was told, at aconj njechy are, how mic i he 
might give for A doſe, butw without drill limiting it T4 it. The 


1 Do! 


experiment Mag made with t the quantity ſpecified, but with 


. Ia 


© itle advantage, that Judging 3 it Not adviſeab le 


18) 


more time, he ſet about the cure with the = 8 7 


53/45 19 $9564 (8 
Captain Coox wide, that the male held out ſabficicatly good for the two 
firſt years; but that in the third, baving loſt much of its taſte, he doubted whe- 
ther it retained any of i its virtues. Mr. PaTTEN however-6bſerved, that dlivugh- 
the” malt at that tune was ſenfibly, decayed, yer nevertheleſs be Had, Il found . 


r he employed a larger proportion of it to make the infuſion. 
theſe proportions I found the water juſt acidulous and pleaſant. 


whereof 


rer wen 


4 J 
whepetf-tho-eficacyhenwes:ccnaln ; whill he HN 
theſe. mi for other purpoſes, mare particularly fox coldgj 
when to a large draught of warm water, with ſomę ſpixits 
and ſugar, he added a ſpoonful of one of them, and With 
this compoſition'made a gratef ul ſudorific which anſwered 


the intention. No wonder then if Captain Cox, 5 pe 
knowing the proper doſe of theſe concentrated j juices f 

the ſcurvy, but ſeeing them fail as they were given in the 
trial, ſhould entertain no great opinion of their antiſcor- 


butic F It may be alſo proper to take notice, 
tl 10 a t © 2 'T reduced Lo mall pro ortion 
of f their bulk "by evapor | ration upon fire, it 18 probavles 
they were. much wWeakened by th Hide! piccts, "and" tht 
with their aqueous parts they had loft not a littre of tlleſr 
acrial, on which fo much of their r Autleptie Virttie de 
pended. 


e to be made, it el ſee 1 m more avi 


fend to ſea the purified j juices entire in cafks, agrecab y te 
a Propoſal I find hath been made to the Adriiitatty by rat 
in genious and experienced navy- ſurgeon ſome years ags.. 
For in truth, the teſtimonies in favour of the ſalutary qua 
kties of theſe acids are ſo numerous and ſo ſtrong, that T 
ſhould look upon ſome failures, even in cafes Where their 
want of fuccefs cannot ſo well be accounted d-for-as in this 
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voynge, not a ſufficient Ieaſorf for triking them outof the 
her anöſt — ft iis 6692 


furing malady of lers 20 T nan ni HOWS 15 


chile, fil off 2607 31 bus doNsIAamTrHot eyoo63G0gq! 


£# © It 20ay 71 pe obſe * rech that Captain Cook lays mat mane 
vinegar, than of the 70h yet 4 mould: mot 


0 231 To 7; 


e of 

We that he made no account of that ads but 
only, that as he happened in this voyage to be ſparin n 
provided wach it, and yet did well, h ke ed! 5 con- 
baer ade fte of x to be {6 charge All article us 855 28 
el. Aach though he ſup- 
eater ten: u ae, C Oc 175 

the ſour tron?) and trutteũ chiefiy d abel iſ 105 
derks; yt ih i810 be Boped that future "havigators will | 

nor therefore omit it. Vinegar will ſerve at leaſt for a 
wholeinevariety irr the ſeaſoning of che faſted meats meats, 
and naley'be/Wtnietirnes ſucceſsfiilly uſed” is i me 8 
efpdeiatly in the aſperfions of the berths of the fick. ti is 
arthough thie ſmell be little grateful to 0 a per- FE 
5 ſonin health, yet it is commonly agreeablet tothoſe Who ar are | 
ſick, and particularly to ſuch as are confined to a f oul and 

crouded ward. There the phyſician will ſmell to vinegar, 


as much for pleaſure as for mn againſt ND Ls 


»10915;} 943 10 noi! 


ow the wort and the acid. juices were only diſpenſed as 
modicies, but the next article was of more extenſive uſe. 
5 x This 
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Ts W Molt u chase difh-ob anilvers 
Gal requeſt in Germany. The acidity is ecquined: bert 
ſpontaneous fermentation, and it was the four taſte whzeh 
made it che more acteptable to l hd 216 it. De ia 
farther commendation we may add, that it held Ne 


out gle 
19619 


to the laſt ef the voyage. ENT ; 13 cir SN 


Aguri. * od 01 986791 £1 es 1613 Kno 
1 ſeem range, that though this\herd-hath. had; 
duch nich encomiums beſtowed upon it by the ancients! 

(witneſs what Caro the elder and PIN the-nataralift- 
day on the fubje@t) and bath had the faction of the exper 
rience of nations for ages in its favqun, it ſhauld-y@. be: 
diſapproyed o of by ſome of the moſt diſtipguiſhed writers 
of our times. One finds, it yigld a rank ſmell in der 
tion, W 


which he copfounds, with. that of putefatbian 
Another analyzes it, and diſcqyers ſo much gm din 


fatulence, ſa much decryed, muſt now be acknowledged: 


I & ++ Ls 


when, fermented. Nay it hath been traduced by one of: 


the moſt celebrated phy ſicians of our age, as partakingof a 
poilonous nature; and little better founded was that paſi- 


tion of the ſame illuſtrious author, that cabbage being 
an alealeſcent plant, and therefore diſpoſing to putre- 


e could never be uſed in the ſurvy, except when 
| 7 


the 


in the compoſition as to render it indigeſtible : vet this 


to be the fed gir, which makes the cabbage wholeſome: 


. 2. 1 
1916012 5 149 vera 5700 1 5 ody a ae 
ce-difexſc proceeded from an acid. But the 


eh I formerly lad before the Society evinced üg 


ble, with 0 the reſt — _ Nye alcaleſcents, to 2 
ally aceſcent; a curvy never is" ig to 
ty, but, much otheryi 6, to a ſpecies of putre faction, 


e 


A hag yery cauſe of which the ul: grounded duet ef de. 
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nts was ſu ppoſed to be a promoter c. een & 
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Ameng other of the late — —— 
ſtores we have heard much of the Pos table-/aup, and ac- 
cordingly we find that Captain Cook hath not a little 
availed wittert or it in his voyage. This 66ficetithated 
broth 1 freed from all fat, and having by long boll-' 
dug eis vaporated the moſt putreſcent parts of the wieat, is 
redubed t&'the confiſterice of a glue, which in et it is, 
aid wat EE other" grues, i a dry place; keep found for 
e It harh been ſaid, that broths turn ſour on 
| Keeping, though made withont any vegetable 7. Now 
whether any real acid be thus formed may be a queſtion: 
Lincline at leaſt to believe, that the gelatinous parts of 
mimal ſubſtances, ſuch as compoſe theſe cakes, zre not 
of a nature much diſpoſed to putrefy. But however 
that may be, ſince * Captain Cook obſerves, trat this 
dee this remark more at large, Dif. of the Army, App. Pap. 7. 


+ La ſeule matiere qui s aigriſſe dans le ſang eſt la matiere gelatineuſe, &c. 
' SENAC, Structure du Coeur, 1. ui, ch. 4. 5 5. 
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of * 


ſoup 
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99 = : | 
ſoup was the means 6f making his people eat a greater 
'quanitity'of greens than they would have done otherwiſe, 
eee w eee 


Sg Much for thoſe articles chat have of late Been fuj 


plied to all the king's ſhips on long voyages, and 1 


the prudent diſpenſa ation of them; but what | mig , 
being regulations either wholly new, or improven Hints 
from ſome of His experienced mm he 1m 4 
3 winvetf- 1 | 
nes inſtead, of 


| — put his people at three watch ff 
two (which is the general practice at ſea) that is-he divided 
the whale crew into three companies, and by Putting each 
company upon the watch by turns, four hours at a time, 


| 
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every man had eight hours free, for four of duty; whereas 


| 
at watch and watch the half of the men being upon du at | 
once, with returns of it every four hours, they can bayebnt 
broken ſleeps, and when expoſed to wetthey have not time | 
to get dry before they he down. When the ſervice requires | | 
it, ſuch hardſhips muſt be endured; but when there is 
no preſſing call, ought not a mariner to be refreſhed with 


as much uninterrupted reſt as a common day-labourer ? q1 


* rats 


ee 3 1 


kt 5 the other injuries of the endes. Theſe were 


m aft ef effential points with this humane cammandex, lathe 
torxid 006 he ſhaded his people from the ſcorching. tun 
by; an awning over his deck; and in his courſe under the 
antarctic cirele he had a coat provided for each man, of a 


935 


ſubſtantial 1 woollen ſtuff, with the addition of a hood: for 
covering t their heads. This garb (which. the ſalloxs called 
their Magellan jacket ) they occaſionally wore, and found 
it a moſt comfortable, one for working in. rain. and ſnow, 
and among the broken ice in the high latitudes of the 


South. : 


Let us proceed to another article not leſs material; 
which is the care to keep clean the perſons, bedding, and 
cloaths of the ſailors. The Captain acquainted me,that re- 
gyarlyo one morning in the week he paſſed his ſhip's com- 
pany. in review, and ſaw that every man had changed his 
linen, and was in other reſpects as clean and neat as circum- 
ſtances would permit. It is well known how much cleant- 
neſs is conducive to health; but it is not ſoobvious how much 
it alſo tends to good order and other virtues. That diligent 
officer was perſuaded (nor Was perhaps the obſervation 


new) that ſuch men as he could induce to be more cleanly 
_ Hs than 


„ 
* 10 3 1 
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Care rite more Tober, more ofderly, and de 000 
tothiei duty. It muſt be Weed thar a Lata has 
but indifferent means to keep himſelf clean, Bad he the 
greateſt inclination to do it; for 1 have not heard that the 
commanders of ſhips have yet availed themſelves of t the 
/iilt for enn g freſh water for waſhing; and it it is * vol 
known that ſea-water doth not mix with ſoap, and tha 
linen wet with brine neverthoroughly « dries. E 
tain Coox, the frequent opportunities he had of taking in 
water among the iſlands of the South-Sca, cnabled him 
in that tract to diſpenſe to his ſhip's company 7 freſh water 
for every ule; and when he navigated in the high lati- lati- 
tudes of the Squthern Oceans, he ſtil} more abundantly 


provided them with it, as I ſhall menen. 
of this diſcourſe. (15336 114453448 1 W 2 21ʃ18 19-0 


Of the hammocks and bedding I I need Fry little, a as all Z 
officers are now fenſible how much it concerns the health | | 
of their people to have this part of a ſhip's furniture kept 
dry and well- aired; ſince by the perſpiration of ſo many 
men, everything below, even in the fpace of twenty-fout 
h6urs, is apt to contract an offenfive moiſture. But Cap- | 
taityCook' was not ſutisfied with ordering upon deck the $ 


hammocks and bedding every day that was fair (the com- 
—__ E 2 mon 


— 


4 2 V * A N * 4 N _ 2 — a F f 4 a - 8 * * * — . 9 * IS 
* . * * —— * 5 * 
a by EA - * | * | 
1 
= ». EY 
* : 2 


mo bg: aa = A old. be 
£9, and & read. one IT that NN ICY ie might 


9 In 07 N 9950 


ſed to 
De, PA! 9 to CET n. *. 27931 off $91 none #1>1do Huf bas. 


n=(Fig Hext ebticehi was ts! ſee to theſpurity of the: ſhip 
RE; without' which attention all the reſt would have 
Pofite Httle. I halt not however detain you with his 
Alders uE waſhing and fcraping his deck as I do not 
rider Mand tat in that kind of cheanſing ho Excelled 
otters; büt fre he has Taid ſo great a ſtreſs upon Are as 
A 'ptittficy; I ffrall / endeavour to explain his way of uſing 
t „more fully than he has dorie in his Paper. Some wood 
being pt inito a proper ove or grate is lighted, and car- 
rell ſudeeffively to every part below deck. Wherever fire 
18, tlie air neareſt to it being heated becomes ſpecifically 
krerp and dy being lighter riſes and paſſes through the 

hatchways into the atmoſphere: The vacant ſpace is filled 
With the ood 1 ar around, d, and that being heated in its 
3p 2 25 manner aſc aſcends and is re- placed by other 

1 as befo re. Thus by continuing the fire for ſome time 
in any of the lower apartments, the foul air is in a mea- 


EXT driyen out, and the freſh admitted. This i is not all: 
„lapprehend that the acid ſteams of the wood, } in burnin g. 


d here a as an rantiſeptic on 1 the corrupted air r that remains. 
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and juſt obſervation in mY ies; whac > 7 85 48, Hak al the 


old torbrity- gun ſhips were ee ſickly than 
thoſe uf the fame ſiat of a modern conſtruction. This, 
be ſaid; was a circumſtance; he could not otherwiſe, ac- 
count for, han that, by the former having their ga/ey 
[their kitchen] in the fore · part of the orloꝑ, the chimney 
vented ſo ill, that ãt was ſure to fill every part;with ſmoke 
whenever: the wind Was a- ſtern: this was a nuiſance fer 
the time, but, as he thought, ahundantiy compenſated by 
_ the'extrivodinary good health of the ſeveral: crews. .Poſ- 
ſibly hetheat.of thoſe. fire-places was: allo. beneficial, hy 
drying and ventilating thoſe ſhips more when they were 
below, than they can do -e are eee ess the 


— deck under the! fore-caſtle. 5 74d 
5310 7 - | Liz 14. iQ of [3 111 Ws. 
\Bykthe moſt obvious uo of the ortable 7 was their 
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bing up the, moiſture, and eſpecially in t e places 
Where, there was the leaſt circulation - air. This Au- 
migity, compoſed of the perſpirable matter of a a multi- 
. tude of men, a and often 0 of animals (kept for a ee de) 
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and o of the ſteams of, the bilge-water from the wel j, Where 
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the corruption 18 the greateſt; this moiſtur ©, 1 fay, ting 
414 5 
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ope of chemain ſourcesof fes iicabe fu is erer üble 

Marly attended ta; in order th its removal. TH 
fires vere the powerful inſtrument for that pi rpof id 
whilſt they burnt, ſome men were employed in in t rubbing 


hard, with canvaſs or oakum, every part of the infde of the 
7} 7 £347 14 7 x 1. | a 29 I 14 
ſhip that was damp and acceſſible, But the advantage ot. 
*T.zx 3} 19 — 


fire appears no where 0 manifeſt as in in cleanſin 8 the wel 
WITT 283 2510 III 5 
for this being in the loweſt part of the hold, the whole. 
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leakage runs into it, whether of the ſhip it elf, 0 5 the, 
r 17 9 2 100 
caſks of ſpoilt' meats or corrupted Water. * The MAP 
yapours frotn this fink alone have often been. th 
= * 2380 | 
of inſtantaneous death to thoſe w o have e i 
ot 4114 eier JON 21 220 OL BN : 
proached to clean it it; and not to one only, t but at tO f ſeveral 


leckte, When n they have gone down. to e 
lace has not o nl 
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When ; 248 the W e of the weather this ſa- 
lutary operation could not take place, the ſhip was furri- 
gated with gun- powder, as deſcribed in the Paper; thou ish 
that ſmoke could have no effect in drying, but only in cor- 
| reting, the corruption of the air, by means of | the acid 
| ſpirits from the ſulphur and nitre, aided perhaps by ſome 
ſpecies of an aerial fluid, then difengaged from them, to 
| 1 ; counteract 
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CON AIEFASE., PHF efaftion.:But..as: theſe purifications by 
- $3 POWdety. a8 Well, as by burning tar and other 10 
ſingus ſubſtances, are eee tan 
longer pp.them here. Y19H A191 QMUTGE 63131 0 CO | 7 
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Aöttg wis ieverat mean of Freetening or renewing, 
the Alt, We touts expect t to hear of Dr. HALEs's yentilg- 
1075 I mut cn nfels it was my expectation; ; and therefore, 
ahh 10 10 Was oft the excellence of the 1 invention, it 
Ws not mont much r regr ret that TA ſo ; good an pr 
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tunity 10 of g giving t the fame favourable impreſſion of it, 
to the püblic. If a degree of ſucceſs, exceeding our moſt. 
ſanguitie hopes, is not ſufficient for juſtifying the mi- 
ſion of a meaſure, deemed to be one of the moſt eſſamtial 
for attaining an end, I would ptead in favour of our Warr. 
thy brother, thay by a bumitiating fatality, ſo often a2 
companying the moſt uſeful diſcoveries, the credit of th; 
ventilator is yet far from being firmly eſtabliſhed in the 
navy. What wonder then if Captain Cook, being e 
much otherwiſe taken up, ſhould not have had time to 
examine it, and therefore avoided the enc umberin 8 of his 
ſhip with an apparatus he had poſſibly never ſeen uſed, 
and of which he had at beſt received but a doubtful cha- 
racter? Nor was he altogether unprovided with a ma- 
chine for ventilation, He had the wind-/ails, though he 
db bath 


1 = 3 
— them ire his Paper; and l told ms, 
that he had foumd them at times moſt ſerviceable, and 


purticularty between the Tropics. They have the merit 
of taking up little room, they require no labour in in work . 
ing; and the contrivance is ſo ſimple that they can f. fail i in 


no hands: but their powers are ſmall, in compariſon wit 


aw . 


thoſe of the ventilator; they cannot be put Ap in har | 


Sales of wind, and they are of no efficacy n dead cx 
when a refreſhment of the air is moſt wanted * ba 


'there be any objection to the employing both? d 
Such were the meaſures taken by our Gapacious navi- 


l 4 r for procuring a purity of air. N remains only to ſee 
in a what manner he ſupplied pure water; another article 
.of 0 great moment, that the thirſty voyager, upon his ſalt 
"nd putrid diet, with a ſhort allowance of this element, 


* 14 


and. that in a corrupted ſtate, muſt account a plentiful 
provid WIE a Fane ee eee 


tings. 5 


Captain Coox was not without an ; appurarur for 
diſtillin g ſea- water; and though he could not obtain 
nearly ſo much as was expected from the invention, 
yet he ſometimes availed himſelf of it; but for the 
moſt of his voyage he was otherwiſe ' provided. 
Within the Southern Tropic, in the Pacific Ocean, he 
found fo many iſlands, and thoſe fo well ſtored with 


ſprings, 


1 


t = 1 
$A! cat as 1 hav hinted before heneverwagwithour 
Wk hey of water for every neceſſary purpoſd. Bit 
| eee with plenty, he would have the ſweeteſt ;: ang 
erefore. bow ph an opportunity offered, he emptied! 
413 he had taken in but a few days before; and filled 
his at A wg But was he not above fuur months in 
is paſſage from the Cape of Good-Hope to New-Zes- 
land, in ; e frozen zoe of the South, without once ſeg- 21 
ing af did he not actually complete his cireum- 
navigation” in in that high ﬀtitude, without the benefit af a 
ſingle fountain? Here as indeed 4 2997: NY ihe deep: / 
+ may call it the romance of his voyage! T 5 ki 55 very 
ſhoals, fields, and floating mountains of ice 2, AMON Wy! hich 
he ſteered his perilous oqurſe, and which preſence Luc 
eee eee eee eee | ht Moy che 
very meat of his ſupport, by ſupplying hap aba 
with whathe:moſt, wanted. It had been ſaid that 1 


ntly 
ole 
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n maſſes of ice, called mountains, melted into 


dor, doth not imagine they originate from "the ſea; 
but that they are firſt formed in the great rivers of the 
N or and being carried down into the ocean ate'after- 


War & increaſed to t that enormous height by the ſhow that 


falls, upon them. But that all frozen ſea- water would 
Kian 


An bee 18 Hiſt. of Greenland, b. u ©. ö, 12. 
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tine 
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thaw into freſh, had * never been a or had 
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met with little credit. This is certain, that Ca pn Cook 


$3.51 fs 


expected no ſuch tranſmutation, and therefore Was agre e- 


ins 9 


ably furprized to find he had one difficulty. leſs to en- 
counter; that of preſerving the health of his men Fo long 
on ſalt proviſions, with a ſcanty allowance of corrupted 


LID It 


water, or what he could procure by diſtillation. The 


244% 319000 


melted ice of the ſea was not only ſweet but ſoft, , and ſo 


2870 


wholeſome as to ſhew, among numerous other inſtances, 
the fallacy of human reaſon unſu pported by experiments: : 
an ancient of great authority had affigned, from theory, 
bad qualities to melted ſow; and from that period to the 


preſent times, this prejudice had not been quite removed. 


In this circumnavigation, amidſt fleets and falls of ſnow, 
fogs, and much moiſt weather, the Reſolution enjoyed the 
ſame good i ſtate of health ſhe had done in the temperate 
and torrid zones. Tt appears only from the journal of the 
ſurgeon, that towards the end of the firſt courſe* ſome 
of the crew began to complain of the ſcurvy; but the 
diſeaſe made little progreſs, except in one who had be- 
come early an invalid from another cauſe. The other 
diſorders were likewiſe inconſiderable, ſach as common 
eolds, {light diarrhceas, and intermittents, as they readily 


* /iz. the voyage between the Cape of Good-Hope and New. Zeeland. 
3 yielded 


rt 3s 1 
dong nal to the bark : there were alſo a few fevers of a con- 
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tinned m but which by timely care never roſe to af 
alarmin arming Height. Much commendation is therefore'due 


to the attention and abilities of Mr. PaTTEN, the ſurgeon 


of "the Reſolution, for having ſo well ſeconded his Captain 


in the diſcharge of his duty. For it muſt be allowed, 
that in deſpite « of the beſt regulations arid the beſt provi- 
tions, there will always be among a numerous crew, during 


tot a IE 


* 7 


A lon S voy age, fe ſome caſualties more or leſs productive of 
ſickneſs: and that unleſs there be an intelligent medical 
afliftant on board, many under the wiſeſt n 


will periſh that otherwiſe might have been _ 


Sz? 


THESE, | GENTLEMEN, are the reflections I had t to lay 
before you on this intereſting ſubject; and if I have en- 
croached on your time, you will recollect that much of 
my diſcourſe hath been employed in explainin g ſome 
things but juſt mentioned by Captain Cook, and in 
adding the materials which I had procured partly from 
himſelf, and partly, ſince his departure, from thoſe intel- 
ligent friends he alludes to in his Paper. This was 


my plan; which if I have executed to your ſatiſ- 
F 2 | faction, 
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your high. opinion of his deſerts, you now teſtify the tl 
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by, the honourable | diſtinction ſu 1ggeſted | to Jou by "rae 


PI ſz} 


Council, i in preſenting him with this m medal: for Fn 


EI 27 


not gather your ſuffra ges, ſince the atte ntion w with which 


1191 eien: 
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you have f avoured me hath abundant]; y ex EE 

approbation. My ſatisfaction therefore had been S. 
plete, had he himſelf been preſent to receive the honours 
you now confer upon him. But you are apprized that 
our brave and indefatigable Brother is at this inſtant far 
diſtant from us; antici patin 8. I may ay, your wonted re- 
queſt on theſe octafions, by continyuih 8 his labours, for 
the advancement of d Natural Knowledge ge, and for the ho- 
nour of this Society; fince you. may be aſſured, that the 
object of his new enterprize | is not leſs great; perhaps 


ſtill greater than either of the former. 


— 


Allow me then, GENTLEMEN, to deliver this medal, 
with his unperiſhing name engraven upon it, into the 
hands of one who will be happy to receive that truſt, and 
to know that this reſpectable Body never more cordially 
4 nor 
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L a chat faithful ſy mbol of 
their eſteem and affection. For if Rome decreed the 
civic crown to him who ſaved the life of a ſingle citizen; 


hat wreaths are due to that Man, who, having himſelf 
ſaved many, perpetuates n now in your Tranſactions the 
means by which Britain may henceforth preſerve num 
bers of her intre pid ſons, her Mariners; ; who, braving 
fs 110 


eve danger, have ſo liberally contributed to the ame, 
3 A 1197 IFTr) Ti 7 Y 120 TOUT 
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A Copy of Captain Coox's Paper referred to in the 


foregoing Diſcourſe. 


The Method taken for preſerving the Health of the Crew of 


His Majeſty's Ship the Reſolution during ber late Voyage 


round the World. By Captain James Cook, Fellow of 


the Royal Society. 


Read at the SOCIETY, March 7, 1776. 


TO SIR JOHN PRINGLE, BART. P. R. 8. 


Mile-end, 
S I Ry March 5, 1776. 


S many gentlemen have expreſſed ſome ſurprize at 

the uncommon good ftate of health which the 
crew of the Re/o/u7ion, under my command, experienced 
during her late voyage; I take the liberty to communi- 
cate to you the methods that were taken to obtain that 
end. Much was owing to the extraordinary attention 


given by the Admiralty, in cauſing ſuch articles to be put 


on board, as either by experience or conjecture were 
judged to tend moſt to preſerve the health of ſeamen. I 
ſhall not treſpaſs upon your time in mentioning all thoſe 
articles, but confine myſelf to ſuch as were found the 


moſt uſeful. 
We 


1181 
wie nadon board a large quantity of Malt, of wen 
made feeet- wort, and giyen (not only to thoſe men ho 
had manifeſt ſymptoms of the fearvy, but to ſuch arts 88 
were, from circurnftances, judgeil to be rmoft LHable to 
that diſorder) from one or two or three pints in the day to 
each man, or in ſuch proportion as the ſurgeon thought 
neceſſary; 2 which ſometimes amounted to three quarts in 
the twenty-four hours. This is without doubt one of the 
beſt antiſcorbutic ſea-medicines yet found out; and if 
given in time will, with proper attention to other things, I 
am perſuaded, prevent the ſcurvy from making any great 
progreſs for a con fiderable time: but I am not altogether 
of opinion, that it will cure it in an advanced ſtate at ſea. 


Sour-Krout, of which we had alſo a large idee, 
is not only a wholeſome vegetable food, but, in my judg- 
ment, highly antiſcorbutic, and ſpoils not by keeping. A 
pound of it was ſerved to each man, when at ſea, twice 
a week, or oftener when it was thought neceſſary. 


Portable-Soup, or broth, was another eſſential article, of 
which we had likewiſe a liberal ſupply. An ounce of 
this to each man, or ſuch other proportion as was thought 
neceſſary, was boiled with their peaſe three days in the 
week; and when we were in places where freſli ve getables 
could be procured, it was boiled, with them and with wheat 

Or 


N 
er oatmeal, every morning for breakfaſt, and alſo with 
dried peaſe and freſh vegetables for dinner. It enabled us 


to make ſeveral nouriſhing and wholeſome meſfes, and | 


was the means of making the people eat a greater quan- 
tity, of greens than they would have done otherwiſe. 


Further, we were provided with Rob of lemons and 
oran n en the ſurgeon found uſeful in | ſeveral 
caſes. 92 


Amongſt aches articles of vidtualling we were Gow 
niſhed with ſugar in the room of oil, and with wheat i in- 
ſtead of much oatmeal, and were certainly gainers by the 
exchange. Sugar, I imagine, is a very good antifcorbutic; 
whereas oil, ſuch at leaſt as is uſually given to the navy, I 
apprehend has the contrary effect. But the introduction 
of the moſt ſalntary articles, either as proviſion or medi- 
eines, will generally prove unſucceſsful, unleſs * 
by certain rules of 3 


On this principle, many years experience, togather * 
ſome hints I had from. Sir Huck PALLISER, the Captains 
CAMPBELL, WALLIS, and other intelligent officers, ena- 
bled me to lay down a plan whereby all was to be con- 
ducted. The crew were at three watehes, except upon 
ſore extraordinary occaſions. By this means they were 

G not 
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at watch and watch; and they had generally dry dloachs 


dry. Equal pains were taken to keep the ſhip dlean and 


0 1 
not ſo much epoſed- to the weather: 6 


to; ſhift. themſelves when they happened to get wet. 
Bare was allo: taken to expoſe: them as little as puſſible. 
Proper methods were employed to keep their. perſons, 
hammecks,. bedding, cloaths, &c. conſtantly clean and 


dry between decks. Once or twice a week ſhe: Was aired 
With fires; and when this could not be done, ſhe was 
ſmaaked with gunpowder moiſtened with vinegar or wa- 
ter. I had alſo frequently a fire made in an iron pot at the 
bottom of the well, which greatly purified the air in the 
lower parts of the ſnip. To this and cleanlineſs, as well 
in the ſhip as amongſt the people, too great attention 
cannot be paid; the leaſt neglect occaſions, a putrid of- 
fenſtve ſmell below, which nothing but fires will re- 

movezi and if theſe be not uſed in time, thoſe ſmells 

will be attended with bad conſequences Proper 
"Gate was taken of the ſhip's coppers, ſo that they were 
kept conſtantly clean. The fat, which Boiled out of 
the ſalt beef and pork, I never ſuffered to be given to the 
; people, as is cuſtomary ; being of opinion that it promotes 
the ſcurvy. I never failed to take in water wherever it 
"was to o be procured, even when we didnot ſeem to want'it ; 
| 5 becauſe 
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veosuſe loo upon freſh water from the More e be ME, 
trlore Hale ſdme than that which has been kept ſsmme nge 
on board. Of this eſſential article we were lever at af 1 
lowunee, but had always abundance for every neceflary 
purpoſe. I am convinced that with plenty of freſh'wites, 
and a cloſe attention to cleanlineſs, a ſhip's compary will 


ſeldom be much afflicted with the feurvyy though they 


ſhould not be provided with any of the antiſvofbuties be- 
fore mentioned. We came to few places vchere either 
the art of man or nature did not afford ſome ſort of 
refreſhment or other, either of the animal or vegetable 
kind. It was my firſt care to procure what could be 
met with of either by every means in my Power, and 
to oblige our people to make uſe thereof, hoch by my 
example and authority; but the benefits arifing-from 
ſuch refreſhments ſoon became ſo obvious, that 1 had 
lane occaſion to employ either the one or the other. 0 


| | Theſes sin, were the method, under the care of Provi- 
dence, by which the Reſolution performed a voyage of 
three years and eighteen days, through all the climates 
from 52* North to 7 1* South, with the loſs of one man 
only by diſeaſe, and who died of a complicated and lin- 
Serin ulneſs, without any mixture of ſcurvy. Two 

others 
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others wers, unfortunately. ag 


fall; fo tak of the whole number with. which 1 Get ou 
6 rn 5 
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Extract of 4 Letter from Captain Coox to Sir Foun 
 PRINGLE, Bart. dated Plymouth Sound, July 7 F776. | 


I entirely agree with you, that the dearneſs of the 
Rob of lemons and of oranges will hinder them. from 
being furniſhed in large quantities, but I do not think 
this fo necefſaty ; for though they may affiſt other thin g , 
1 have no great opinion of them alone. Nor have I a 
kigher opinion of vinegar: my people had it very ſpa- 
ringly' during the late voyage; and towards the latter 
part, none at all; and yet we experienced no ill effects 
from the want of it. The cuſtom of waſhing the inſide 
of the ſhip with vinegar I feldom obſerved, un chat 
n and ſmoke anſwered. the ar ———_ 
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